Span(S)= 4 ft
DESIGN MEMBER THICKNESSES HT (ft)= 4 or 5
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS TX Tl A1 Bars | J3 Bars | HI Bars | H2 Bars | A2 Bars | J4 Bars | H3 Bars | B1 Bars B2 Bars F Bars J4 H3 J3 H1 H2 S=41t HT=4ft[HT =51t
(ft-in) [ Thick | Thick. | Thick | Thick.| Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size [ctoc | Size | ctoc | Size | ctoc | G1 | Size |ctoc | Size | ctoc | C4 K3 Cc7 C1 K2 C5 C6 in in in
0-10" | 10 ] 8 8 4 |85 4 [115] 4 1225 ] 4 [225 ] 4 [115 ] 4 [115] 4 9.0 5 [115 ] 12 5 [115 ] 4 |14.0 [0.55 [0.88 |0.58 0.56 [0.45 [0.92 0.45 56 61 73
o (278 ] 8 ] 8 A S 0 i S B 23 o 235 R S I e =S 2 O | S I S mlr2! Sl innESH{I4 140052 [eronil| 58] 0.57 |0.44 [0.92 0.36 56 59 71
3 43" 8 8 8 8 4 [115] 4 [115] 4 [235 | 4 [2385 | 4 [115| 4 [115 ] 4 [1156]| & [115 ] 12 5 [115 ] 4 |14.0 [0.50 [0.91 |0.48 0.51 |0.44 [0.49 0.33 56 59 71
e 8 8 8 8 A S 0 i S B 23 o i 235 e S e =S 2 S | S I [ S 2! Sl InnESH{I4 1400 sH [eronil o4 0.49 10.44 [0.51 0.34 56 59 71
76" 8 8 8 8 4 [115] 4 [115] 4 [235] 4 [235 ] 4 [115] 4 [1156] 4 [115] 5 [116] 0 5 [115 ] 4 [14.0 [0.48 [0.91 |0.47 0.48 [0.44 [0.49 0.35 56 59 71
al 08" 12 8 8 8 Al o) S A1 2 o 2 i o 40 Wiz SRl EtinES {2 5 |15 |4 ]14.0 ]0:55[0.87 |0.58 0.56 [0.47 [0.92 0.47 56 63 75
gl 21" 8 8 8 8 4 [115] 4 [115] 4 [2385 | 4 [2385 | 4 [115 | 4 [115] 4 [ 9.0 5 [115 ] 12 5 [115 ] 4 |14.0 [0.52 [0.91 |0.55 0.62 10.44 [0.92 0.40 56 59 71
o 4-3" ] 8 ] 8 A S I S R 23 o 2 235 R | I =S| 2 o | IS R s 2! 5 |15 [ 4 [14.0 [0:50 [0:91 |0.48 0.51 |0.44 [0.50 0.35 56 59 71
§ 511" 8 8 8 8 4 [115] 4 [1165] 4 [235 | 4 [2385 | 4 [115| 4 [1156 ]| 4 [1156]| & [115 | 12 5 [115 ] 4 |14.0 [0.48 [0.91 |0.47 0.49 10.44 [0.52 0.36 56 59 71
7-6" ] ] 8 8 A A S i 2 I ez A e I M s e s e M s e Sl ESH 4 2ol oM S om0 o] 0.48 [0.44 [0.50 0.35 56 59 71
9'-2" ] 8 8 8 4 [115] 4 [115] 4 [235 | 4 [235 | 4 [115 | 4 [1156 | 4 [1156]| &5 [116 ]| O 5 [11.5 ] 4 |14.0 [0.47 [0.91 |0.45 0.47 [0.44 [0.46 0.33 56 59 71
10-10" | 8 8 ] 8 A S i =S R 23 o 2 235 2 o e = 4 I S | ES M eS| O Sl innESH{IE4 l14ioloM7d loroni|[o45 0.47 |0.44 [0.46 0.34 56 59 71
12'-5" 8 8 8 8 4 [115] 4 [115] 4 [235 | 4 [235 | 4 [115| 4 [115] 4 [1156]| &5 [116]| O 5 [115 ] 4 |14.0 [0.46 [0.91 |0.45 0.46 |0.44 [0.46 0.34 56 59 71
PRI ] 8 8 8 A0 S i =S R 23 o 2 |2 35 o e = 4 I s | ES H =S | O 5 |11.5 [ 4 |14.0 [0.46 [0.91 |0.45 0.46 |0.44 [0.46 0.34 56 59 71
gl 159 8 8 ] 8 4 [115] 4 [115] 4 [235 | 4 [235 | 4 [115| 4 [115]| 4 [110]| &5 [116]| O 5 [115 ] 4 |14.0 [0.46 [0.91 |0.45 0.46 |0.44 [0.46 0.37 56 59 71
o| 17'-5" ] 8 ] 8 A0 S i =S R 23 o 2 235 M o 2 =S i o SIS Hl s o 5 115 [ 4 |14.0 [0.45 [0.91 |0.45 0.45 |0.44 [0.46 0.37 56 59 71
§ 19'-0" 8 9 8 8 4 [115] 4 [115] 4 [235 | 4 [235 | 4 [125| 4 [115 ]| 4 [120| &5 [116 ]| O 5 [115 ] 4 |14.0 [0.45 [0.91 |0.45 0.45 10.43 [0.46 0.37 56 60 72
20'-8" ] 9 ] 8 A S i =S B 23 S 2 235 2 i 2n S 2 e =S 4 R o | ES M S| e 5 115 [ 4 |14.0 [0.45 [0.91 |0.45 0.45 10.43 [0.46 0.37 56 60 72
5| 22'4" 8 9 ] 8 4 [115] 4 [115] 4 [225 | 4 [225 | 4 [125| 4 [115 | 4 [105| &5 [116 ]| O 5 [115 ] 4 |14.0 [0.45 [0.91 |0.45 0.45 10.43 [0.46 0.37 56 60 72
ol 23-11"| 8 10 8 8 A e i =S 2 2 o 2 2 1 o T2 i 2 O 2 e =S 4 oMo ES W S | e 5 115 [ 4 |14.0 [0:45 [0.91 |0.45 0.45 |0.42 [0.47 0.37 56 61 73
§ 25'-7" 8 10 ] 8 4 [115] 4 [110] 4 [195| 4 [195 | 4 [125 | 4 [115 | 4 [1156]| &5 [116]| O 5 [115 ] 4 |14.0 [0.45 [0.91 |0.44 0.45 |0.42 [0.47 0.37 56 61 73
27'-3" 8 10 8 8 A S 5 T 2 3 i 2% o 2 = 4 o | EES M =S | Oy 5 |54 ]14.0 [0:451[0:91]|0:44 0.45 |0.42 [0.47 0.37 56 61 73
28'-9" 9 10 ] 8 4 [125 ]| 4 [105 ] 4 [205 | 4 [205 | 4 [1156 | 4 [110] 4 [ 95 5 [1M5] 0 5 [115 ] 4 |14.0 [0.45 [0.90 |0.45 0.45 10.43 [0.46 0.37 56 62 74
30'-5" 9 11 8 8 A1 2 0| I4uiners A Se N IR s 2 Marom 2 oS M4 ors 1| AESE (O] 5 115 [ 4 |14.0 [0.45 [0.90 |0.44 0.45 |0.42 [0.47 0.37 56 63 75
321" 9 11 8 8 4 [115] 4 [90 4 [185] 4 [185 ] 4 [115] 4 [105] 4 [110] &5 [116] O 5 [115 ] 4 [14.0 [0.45]0.90 |0.44 0.45 [0.42 [0.47 0.37 56 63 75
SPAN(S)= 4 ft
DESIGN| MEMBER THICKNESSES HT (ft)= 6 or 7
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X Tl A1 Bars | J3 Bars | HI Bars | H2 Bars | A2 Bars | J4 Bars | H3 Bars | B1 Bars B2 Bars F Bars J4 H3 J3 H1 H2 S=4ft HT=6ft[HT=71ft
(ft-in) | Thick | Thick. | Thick | Thick. | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc| G1 | Size | ctoc | Size |[ctoc| C4 K3 C7 C1 K2 C5 C6 in in in
o-10" | 10 8 8 8 4 80 4 [115] 4 [210] 4 [210] 4 [115] 4 [110] 4 [ 9.0 5 [115 ] 12 5 [115] 4 |14.0 [0.68 [0.91 |0.58 0.56 [0.33 [0.92 0.46 56 85 97
o [l2578 8 8 8 8 A S s B4 2 i 4m 23S e s s i oS S Mdrs i 2, 5 |115 ] 4 |14.0 [0.65 [0.93 |0.53 0.56 |0.31 [0.92 0.36 56 83 95
§ 4-3" 8 8 8 8 4 (115 | 4 [1156| 4 [235 | 4 [235 | 4 [1156 | 4 [1156 | 4 [1156 | & [11.56 | 12 5 115 | 4 |14.0 [0.63 [0.93 |0.48 0.59 10.31 |0.92 0.34 56 83 95
511" 8 8 8 8 0 e e i e 4 23S e 2305 o o 4 S NS it ies T 2, 5 |11.5 ] 4 |14.0 [0.61 [0.93 |0.47 0.64 |0.31 |0.51 0.35 56 83 95
7'-6" ] 8 ] ] 4 [115] 4 [115] 4 [235 | 4 [235 ]| 4 [116 | 4 [116] 4 [116]| &5 [116] 0 5 [115] 4 |14.0 [0.60 [0.93 |0.46 0.62 |0.31 [0.49 0.35 56 83 95
ol 09" 11 8 8 8 4l 7o A0 e O e 4 i S ) s i i oS | 4 Mz STl RS2 5 [115] 4 |14.0 [0.68 [0.90 |0.58 0.56 [0.34 [0.92 0.48 56 86 98
gl 21" 8 8 8 8 4 (115 | 4 [1156| 4 [235 | 4 [235 | 4 [1156 | 4 [1156 | 4 | 9.0 5 115 | 12 5 115 | 4 |14.0 [0.65 [0.93 |0.55 0.56 |0.31 |0.92 0.42 56 83 95
gl 43" 8 8 8 8 0 e e e 4 23 e 2305 Tt o 4 S IS s 2, 5 |115 | 4 |14.0 [0.63 [0.93 |0.48 0.59 10.31 [0.92 0.34 56 83 95
2| 511" 8 8 8 8 4 (115 4 [1156| 4 [235 | 4 [235 | 4 [1156 | 4 [1156 | 4 [1156| & [11.56 | 12 5 115 | 4 |14.0 [0.61 [0.93 |0.47 0.64 10.31 |0.52 0.35 56 83 95
7'-6" 8 8 8 8 A s I s s I 2 s I N s s sl M s 5 [115 ] 4 |14.0 [0.60 [0.93 |0.46 0.62 |0.31 [0.50 0.35 56 83 95
92" 8 8 8 8 4 [115] 4 [115] 4 [235 | 4 [235| 4 [1156] 4 [110 ] 4 [1156 ]| & [116 ] O 5 [115 ] 4 [14.0 [0.59 [0.93 |0.45 0.61 |0.31 [0.46 0.32 56 83 95
10-10" | 8 8 8 8 A S R4 s i 2S5 4 2 i s i mers FE T A 5 |11.5 ] 4 |14.0 [0.58 [0.93 |0.45 0.60 |0.31 |0.46 0.34 56 83 95
12'-5" 8 8 8 8 4 (115 4 (116 4 [235 | 4 [235 | 4 [11.6| 4 | 9.0 4 [1156]| 65 [116 | 0 5 115 | 4 |14.0 [0.57 [0.93 |0.45 0.59 10.31 |0.46 0.34 56 83 95
ol 14 8 8 8 8 A1 asH R4 ol in i2si5H 4 2 i s M4 et F T A 5 |11.5 | 4 |14.0 [0.57 |0.93 |0.45 0.58 |0.31 |0.45 0.34 56 83 95
g| 15-9" 8 8 8 8 4 (1156 4 |95 4 235 | 4 [235| 4 [116 | 4 |70 4 (1156 5 [116 | 0 5 115 | 4 |14.0 [0.56 [0.93 |0.45 0.58 |0.31 |0.45 0.37 56 83 95
o| 17'-5" 8 9 8 8 Al RS 4o Al 2315 4 235 I s 4 ety F S AT 5 |11.5 | 4 |14.0 [0.57 |0.93 |0.45 0.57 |0.31 |0.45 0.37 56 84 96
§ 19'-0" 8 9 8 8 4 (115 | 4 |80 4 235 | 4 [235| 4 [125 | 4 | 8.0 4 (125 | 5 [116 | O 5 115 | 4 |14.0 [0.57 [0.93 |0.44 0.57 10.31 |0.46 0.37 56 84 96
20'-8" 8 9 8 8 A0 RS 4 T A 235 4 235 N4 2 ST 4 e, FEP TS AT 5 |115 | 4 |14.0 [0.57 [0.93 |0.44 0.56 |0.31 | 0.46 0.37 56 84 96
5| 22'4" 8 9 8 8 4 (1156 4 |70 4 235 | 4 [235| 4 (125 | 4 |70 4 [110]| &5 [116 | O 5 115 | 4 |14.0 [0.56 [0.93 |0.44 0.56 |0.31 | 0.46 0.37 56 84 96
o|23-11"| 8 10 9 8 FIE TR 4l i22'50 4225 I 251 4 et 4 SION| IS s o 5 |115 | 4 |14.0 [0.57 [0.93 |0.44 0.56 |0.31 |0.45 0.37 57 85 97
§ 25'-7" 8 10 9 8 4 (1156 | 4 |75 4 (215 | 4 [215| 4 [130 | 4 |75 4 (125 | 5 [116 | O 5 115 | 4 |14.0 [0.56 [0.93 |0.43 0.56 |0.30 | 0.46 0.37 57 85 97
27'-3" 8 10 9 8 CE 7T ) 4120100 R4 22010 N4/ 2 51 4 nme; F R A 5 |[115 | 4 |14.0 [0.56 [0.93 |0.43 0.55 |0.30 | 0.46 0.37 57 85 97
28-10" | 8 10 9 8 4 (1156 4 |70 4 [185 | 4 (185 | 4 [120 | 4 |70 4 [110] &5 [116 ]| O 5 115 | 4 |14.0 [0.56 [0.93 |0.44 0.55 10.30 | 0.46 0.37 57 85 97
30'-5" 9 10 10 8 Al 2 50 4 s A 25| 4 24 4 o A Ny 4 195 Shl|EinESE{lo) 5 115 | 4 |14.0 [0.56 [0.92 |0.44 0.56 |0.31 |0.45 0.36 57 86 98
32'1" 9 1 10 ] 4 [125] 4 [ 70 4 [200] 4 [200] 4 [120] 4 [70 4 [110] &5 [116] O 5 [115 ] 4 114.0 [0.57 [0.92 |0.43 0.56 |0.31 [0.45 0.36 57 87 99
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NOTE: IF DESIGN FILL FALLS BETWEEN TABULATED FILLS, USE THE ADJACENT TABULATED FILL WHICH

YIELDS THE GREATER MEMBER THICKNESS. IF THE MEMBER THICKNESSES ARE EQUAL, USE
THE ADJACENT TABULATED FILL WHICH YIELDS THE GREATER AREA OF REINFORCEMENT.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS OUTSIDE THE RANGE OF

TABULATED FILLS.

ALL DIMENSIONS ARE IN inch UNLESS OTHERWISE SPECIFIED.

COEFFICIENTS: DIMENSIONS MARKED WITH C# OR K# ARE THE PRODUCT

OF THE COEFFICIENT AND ITS ASSOCIATED MULTIPLIER.

DESIGN FILL HEIGHT GIVEN IN THE TABLES IS THE HEIGHT FROM THE TOP OF THE

EARTH FILL OR ROADWAY TO THE TOP OF THE TOP SLAB.

ALL CULVERTS MEET STRENGTH REQUIREMENTS FOR MILITARY 24 kips TANDEM AXLE LOADING.

MISSOURI HIGHWAY AND TRANSPORTATION COMMISSION

CONCRETE DOUBLE BOX CULVERT
MEMBER SIZES AND REINFORCEMENT

(HS20 & HS20 MOD. LOADING)

DATE:

703.45B

=N

EFFECTIVE: 04-01-2002




Span(S)= 5 ft
DESIGN MEMBER THICKNESSES HT (ft)= 4 or 5 or 6
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X Tl A1 Bars | J3 Bars | H1 Bars | H2 Bars | A2 Bars | J4 Bars | H3 Bars | B1 Bars B2 Bars F Bars J4 H3 J3 H1 H2 S=5ft HT=4ft[HT=5ft[HT=6ft
(ft-in) | Thick | Thick. | Thick | Thick. | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size [ ctoc | Size |[ctoc| G1 | Size |ctoc | Size | ctoc| C4 K3 Cc7 C1 K2 C5 C6 in in in in
010" | 10 8 8 8 4 |70 4 [115 ] 4 [235 ] 4 [235 | 4 [115 ] 4 |95 4 6.0 5 [115 [ 12 5 [115] 4 |14.0 [0.51 |0.90 [0.53 0.51 [0.45 | 0.88 0.47 68 61 73 85
o |2 8 8 8 8 4300 I o e e S M 2.3 S e 23 S | I e S e e e S 4 Wi oy SR nESH W2 5 [115 | 4 [14.0 [0:47 [0.92 |0.50 0.55 [0.44 | 0.88 0.37 68 59 71 83
3 43" 8 8 8 8 4 [115] 4 [115] 4 [285 | 4 235 | 4 [115] 4 [115] 4 |95 5 |[115 ] 12 5 |[115] 4 [14.0 [0.45 |0.92 [0.45 0.47 [0.44 [ 0.48 0.34 68 59 71 83
e 8 8 8 8 A0 B S 4 i S 4 235 |4 23S M4 R S| I s 4 olom IS Kinsi| 2 5 |[115 ] 4 [14.0 [0.44 |0.92 [0.43 0.44 [0.44 | 0.47 0.34 68 59 71 83
7-6" 8 8 8 8 4 [115] 4 [115] 4 [235 [ 4 [235 [ 4 (115 4 [115] 4 |95 5 [115] 0 5 [115 ] 4 [14.0 [0.43 [0.92 [0.43 0.43 [0.44 [0.45 0.33 68 59 71 83
ol 09" 11 9 8 8 4 [6.0 AT e ol 2 o 2 o R R 22 S i mors 4 6.0 SRl RN ES |2 5 |15 ] 4 [14.0[0:51 [0.891]0.55 0.51 [0.46 | 0.88 0.50 68 63 75 87
gl 27" 8 9 8 8 4 190 4 [115] 4 [205 ]| 4 [205 | 4 [125 | 4 [116| 4 [ 70 5 |[115 [ 12 5 |[115] 4 [14.0 [0.48 |0.92 [0.53 0.61 [0.43 | 0.88 0.37 68 60 72 84
o| 4'-3" 8 8 8 8 A0 R I S e e S W 2.3 S e 23 S | i e S | L S M4 et S| EEST W2 5 |115 ] 4 |14.0 [0.45 |0.92 |0.46 0.48 [0.44 | 0.49 0.34 68 59 71 83
§ 511" 8 8 8 8 4 [115] 4 [115] 4 [285 | 4 285 | 4 [115] 4 [1156] 4 | 9.0 5 [115 ] 12 5 |[115] 4 [14.0 [0.44 [0.92 [0.44 0.44 [0.44 [ 0.48 0.34 68 59 71 83
7'-6" 8 8 8 8 O s e e e e e s e e e ey Sl HNESH O] 5 [115 | 4 [14.0 [0:43 [0.92 [0.43 0.43 [0.44 [0.46 0.34 68 59 71 83
9'-2" 8 8 8 8 4 [115] 4 [1156] 4 [235 | 4 235 | 4 [115] 4 [1156] 4 |85 5 [115] 0 5 [115] 4 [14.0 [0.42 [0.92 [0.43 0.42 [0.44 [ 0.43 0.33 68 59 71 83
10-10" | 8 8 8 8 A0 I e S W 23 o e 23 ol W i e i e S Rl Wires 1| EnESH IO 5 [115 | 4 [14.0 [0.41 [0.92 |0.43 0.42 [0.44 | 0.43 0.33 68 59 71 83
12'-5" 8 8 8 8 4 [115] 4 [115] 4 [235 | 4 235 | 4 [115] 4 [115] 4 |80 5 [115] 0 5 |[115] 4 [14.0 [0.41 |0.92 [0.42 0.41 [0.44 [ 0.42 0.32 68 59 71 83
o4 8 9 8 8 4000 e S 2 o e 21 ol | W e i o e i e S Rl oS 1| EESH IO 51 |15 1T401[114:0) [0:411]0:92]1]10:41 0.41 [0.43 [ 0.43 0.33 68 60 72 84
o 159" 8 9 8 8 4 [115] 4 [115] 4 [190] 4 [190 | 4 [115] 4 [110] 4 |85 5 [115] 0 5 |[115] 4 [14.0 [0.41 |0.92 [0.41 0.41 [0.43 [ 0.43 0.33 68 60 72 84
s 8 9 8 8 A0 R I S e o o i 7 ol e i ol | W2 i o e o S Rl Wires 1| EESH IO 5 [115 | 4 [14.0 [0:40 [0.92 |0.41 0.41 [0.43 | 0.43 0.33 68 60 72 84
g 19'-0" 8 10 8 8 4 [110] 4 [9.0 4 [165 ] 4 [165 ] 4 [110 ] 4 |95 4 9.0 5 [115] 0 5 |[115] 4 [14.0 [0.40 [0.92 [0.40 0.41 [0.42 [ 0.43 0.33 68 61 73 85
20'-8" 8 10 8 8 41 OION |2l Hoo 41 IS | I s 4R oo | 4 Hoxo 4 [85 1| ENESH IO 5 [115 | 4 [14.0 [0:40 [0.92 |0.40 0.40 [0.42 | 0.43 0.33 68 61 73 85
5| 22-3" 9 11 8 8 4 [110] 4 |85 4 [165 ] 4 |1565 ] 4 [100 | 4 [ 9.0 4 |70 5 [115] 0 5 |[115] 4 [14.0 [0.40 |0.91 [0.41 0.40 [0.42 | 0.43 0.33 68 63 75 87
o[ 2310"| 9 11 8 8 41 OIoN |2l Heto 41 T4 S|4 s 4R oo | M4 et 4 180 1| ENESH IO 5 [115 | 4 [14.0 [0:40 [0.91 [0.41 0.40 [0.42 | 0.43 0.33 68 63 75 87
§ 255" | 10 11 8 8 4 195 4 [70 4 [185] 4 [135 ] 4 | 9.0 4 180 4 |70 5 [115] 0 5 |[115] 4 [14.0 [0.40 |0.91 [0.41 0.40 [0.43 | 0.43 0.33 68 64 76 88
27Enll o) 12 8 8 41 OIoN|IZEl hio 414 4l 4 s 4N 41l 7o 4170 1| ENESH IO 5 [115 | 4 [14.0 [0:40 [0.90 |0.41 0.40 [0.43 | 0.43 0.33 68 65 i 89
288" | 10 12 9 8 4 190 4 180 4 [185] 4 [135 ] 4 | 9.0 4 19.0 4 |75 5 [115] 0 5 |[115] 4 [14.0 [0.40 |0.90 [0.41 0.41 [0.43 [ 0.43 0.33 68.5 65 77 89
303l i 12 9 8 4] [19:0 411 li7Es] C R e e T 411l i85 4170 1| ENESH IO 5 |[115 | 4 [14.0 [0:40 [0.90 [0.41 0.41 [0.44 [ 0.43 0.33 68.5 66 78 90
3111 [ 11 13 9 8 4 190 4 175 4 [140] 4 [140] 4 [85 4 175 4 170 5 [115] 0 5 [115 ] 4 [14.0 [0.40 [0.89 [0.41 0.41 [0.43 [0.43 0.33 68.5 67 79 91
SPAN(S)= 5 ft
DESIGN| MEMBER THICKNESSES HT (f)y= 7 or 8
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X Tl A1 Bars | J3 Bars | H1 Bars | H2 Bars | A2 Bars | J4 Bars | H3 Bars | B1 Bars B2 Bars F Bars Ja H3 J3 H1 H2 S=5ft HT=7ft[HT=81t
(ft-in) | Thick | Thick. | Thick | Thick.| Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size |[ctoc| G1 | Size | ctoc | Size [ctoc| C4 K3 C7 C1 K2 C5 C6 in in in
o-10" | 10 8 8 8 4 165 4 [115 ] 4 [220 ] 4 [220 ]| 4 [1156] 4 [ 70 5 190 5 [115 [ 12 5 [115] 4 [14.0 [0.63 [0.92 [0.54 0.51 [0.29 | 0.88 0.48 68 97 109
o 27 8 8 8 8 AT L e i o B4 231 4 23 5 W s e o Bl 4Ti het5 ST EINESI 02 5 |[115 | 4 [14.0 [0.59 [0.94 |0.50 0.51 [0.27 | 0.88 0.38 68 95 107
§ 4'-3" 8 8 8 8 4 [115] 4 116 4 [235 | 4 235 | 4 [1156 | 4 | 95 4 190 5 |[115 | 12 5 [115 | 4 [14.0 [0.56 [0.94 0.45 0.60 [0.27 | 0.48 0.34 68 95 107
511" 8 8 8 8 A R S e s R 2 4 e S a4 oo 4 [95 ST EINESI 2 5 |[115 | 4 [14.0 [0.54 [0.94 [0.43 0.57 [0.27 1 0.48 0.34 68 95 107
76" 8 8 8 8 4 [115] 4 [110] 4 [235 ] 4 235 | 4 [115] 4 [ 80 4 195 5 [1M5] 0 5 |[115] 4 [14.0 [0.53 |0.94 [0.42 0.55 [0.27 | 0.46 0.33 68 95 107
ol 09" 11 9 8 8 FER e e M SN R 4 6.0 ST INESI W2 5 [115] 4 [14.0 [0.64 [0.91 [0.55 0.51 [0.29 | 0.88 0.52 68 99 flidid
o| 2.7 8 9 8 8 4 190 4 195 4 |205 | 4 1205 | 4 (125 | 4 [1156 ]| 4 |70 5 |[115 | 12 5 [115 | 4 [14.0 [0.61 |0.94 |0.54 0.51 [0.27 | 0.88 0.39 68 96 108
IS 8 8 8 8 A RS e s R 2s s 4 e S a4 oo 4 |85 ST EINESI 2 5 |[115 | 4 [14.0 [0.56 [0.94 |0.45 0.60 [0.27 | 0.50 0.34 68 95 107
E 511" 8 8 8 8 4 [115] 4 116 4 [235 | 4 |235 | 4 [115 | 4 | 85 4 190 5 |[115 | 12 5 [115 | 4 [14.0 [0.54 [0.94 [0.43 0.57 [0.27 10.48 0.35 68 95 107
7-6" 8 8 8 8 4 s NosE s e s s 4 190 FEREw 5 |[115] 4 [14.0 [0.53 |0.94 [0.43 0.55 [0.27 [ 0.46 0.34 68 95 107
9'-2" 8 8 8 8 4 [115] 4 190 4 [235 ] 4 235 ] 4 [1156] 4 |70 4 185 5 [1M5] 0 5 [115] 4 [14.0 [0.52 [0.94 [0.42 0.53 [0.27 [ 0.43 0.33 68 95 107
10-10" | 8 9 8 8 A RS 4 usts 41231004 2o/ MmN S| mn 4 st 4 [75 AR 5 |[115 | 4 [14.0 [0.52 [0.94 |0.42 0.52 [0.27 | 0.43 0.33 68 96 108
12'-5" 8 8 8 8 4 [115] 4 |85 4 |235 | 4 1235 | 4 [1156 | 4 | 6.0 4 |85 5 [115] 0 5 [115 | 4 [14.0 [0.50 [0.94 |0.41 0.51 [0.27 | 0.42 0.32 68 95 107
o [ 8 9 8 8 A1 RS 4 ho 422000 |4 2200 4R s 4 o 4 [95 AR 5 [115 | 4 [14.0 [0.51 [0.94 [0.41 0.51 [0.27 | 0.43 0.32 68 96 108
g| 15-9" 8 9 8 8 4 [1156] 4 |70 4 200 | 4 200 | 4 [120 | 4 |65 4 190 5 [115] 0 5 [115 | 4 [14.0 [0.50 |0.94 |0.41 0.50 [0.27 | 0.43 0.32 68 96 108
o| 175" 8 9 8 8 A1 IS 4 et 41 i Siom| 4 s 4R o B4 et 4 |80 AR 5 |[115 | 4 [14.0 [0.50 [0.94 |0.41 0.50 [0.27 | 0.42 0.32 68 96 108
«z 19'-0" 8 10 9 8 4 [1156] 4 |70 4 [165 | 4 |165 | 4 [1156 | 4 |70 4 190 5 [115] 0 5 [115 | 4 [14.0 [0.50 [0.94 |0.40 0.50 [0.27 1 0.43 0.32 69 97 109
20'-8" 8 10 9 8 A1 I o |4 iets A ESIom | 4 S o MR i o 4 ety 4 |85 BT 5 |[115 | 4 [14.0 [0.50 [0.94 |0.40 0.49 [0.27 | 0.43 0.32 69 97 109
5| 22'-3" 9 10 9 8 4 [115] 4 |60 4 |[165 | 4 |165 | 4 [10.0 | 4 | 6.0 4 |75 5 [115] 0 5 [115 | 4 [14.0 [0.50 |0.93 |0.41 0.50 [0.27 | 0.42 0.32 69 98 110
ol 230" | 9 11 10 8 A1 o4 Bro NnEE e S ) 4 190 BT 5 |[115 | 4 [14.0 [0.50 [0.93 |0.40 0.49 [0.27 | 0.42 0.32 69 99 flidid
E 25'-6" 9 11 10 8 4 [105 | 4 |65 4 [145 | 4 [145 ] 4 [100 | 4 |65 4 |80 5 [115] 0 5 [115 | 4 [14.0 [0.50 [0.93 |0.40 0.49 [0.27 [ 0.42 0.32 69 99 111
PR 11 10 8 A1 o4 eto 41 leiom| 4 ineol M4unuors 4 6.0 4 |70 BT 5 |[115 | 4 [14.0 [0.50 [0.92 [0.40 0.50 [0.28 | 0.42 0.32 69 100 112
288" | 10 12 10 8 4 [105 ]| 5 9.0 4 (1560 4 |15.0] 4 [100 | 5 | 9.0 4 |85 5 [115] 0 5 [115 | 4 [14.0 [0.51 |0.93 |0.40 0.51 [0.29 | 0.42 0.32 69 101 113
304" | 10 12 11 8 4 [95 4 |65 A1 i 45 4 4 s 4o 4 |65 4 [75 BRI 5 [11.5 ] 4 [14.0 [0.50 [0.93 |0.39 0.50 [0.28 | 0.41 0.32 70 101 113
3111 | 11 12 1 8 4 195 4 160 4 [140] 4 [140] 4 |90 4 160 4 |70 5 [1M5] 0 5 |[115] 4 [14.0 [0.50 |0.93 [0.40 0.50 [0.28 [ 0.41 0.32 70 102 114
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NOTE: IF DESIGN FILL FALLS BETWEEN TABULATED FILLS, USE THE ADJACENT TABULATED FILL WHICH
YIELDS THE GREATER MEMBER THICKNESS. IF THE MEMBER THICKNESSES ARE EQUAL, USE

SECTION THRU BOX

THE ADJACENT TABULATED FILL WHICH YIELDS THE GREATER AREA OF REINFORCEMENT.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS OUTSIDE THE RANGE OF

TABULATED FILLS.

ALL DIMENSIONS ARE IN inch UNLESS OTHERWISE SPECIFIED.

COEFFICIENTS: DIMENSIONS MARKED WITH C# OR K# ARE THE PRODUCT
OF THE COEFFICIENT AND ITS ASSOCIATED MULTIPLIER.

DESIGN FILL HEIGHT GIVEN IN THE TABLES IS THE HEIGHT FROM THE TOP OF THE
EARTH FILL OR ROADWAY TO THE TOP OF THE TOP SLAB.

ALL CULVERTS MEET STRENGTH REQUIREMENTS FOR MILITARY 24 kips TANDEM AXLE LOADING.

MISSOURI HIGHWAY AND TRANSPORTATION COMMISSION

CONCRETE DOUBLE BOX CULVERT

(HS20 & HS20 MOD. LOADING)

MEMBER SIZES AND REINFORCEMENT

DATE:

EFFECTIVE:

04-01-2002

703.45B




Span(S)= 6 ft
DESIGN MEMBER THICKNESSES HT (ft)= 4 or 5
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X Tl A1 Bars | J3 Bars | H1 Bars | H2 Bars | A2 Bars | J4 Bars | H3 Bars | B1 Bars B2 Bars F Bars J4 H3 J3 H1 H2 S=6ft HT=4ft[HT =51t
(ft-in) | Thick | Thick. | Thick | Thick.| Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size [ctoc | Size | ctoc| G1 | Size [ctoc | Size |[ctoc | C4 K3 Cc7 Cc1 K2 C5 C6 in in in
010" | 10 8 8 8 5 190 4 [115] 4 [200 ] 4 [200]| 4 [110] 4 |85 5 170 5 [115 [ 12 5 [115 [ 4 [14.0 [0.45 |0.88 |0.51 0.48 [0.45 | 0.86 0.43 80 61 73
o |2 8 9 8 8 41l A S 725 2 i o | | e e 4 Sl S T Wi B e 5 |15 4 |14.0 [0:37 |0:91 |0.48 0.47 [0.44 | 0.62 0.32 80 60 72
3 43" 8 8 8 8 4 [115] 4 [115] 4 [220 ] 4 220 | 4 [115] 4 |[115] 4 |65 5 |[115 [ 12 5 |[115] 4 [14.0 [0.36 [0.91 [0.43 0.38 [0.44 | 0.46 0.32 80 59 71
e 8 8 8 8 A e T o e o 2 2 O o 2.0 o e e o e S 4 Wiz S EESH 2 Sl KinESH 2|41 oM 0351l oramiilom 0.35 [0.44 | 0.44 0.30 80 59 71
7-6" 8 8 8 8 4 [115] 4 [115] 4 [190] 4 [190[ 4 [105] 4 [115] 4 [ 6.5 5 [115] 0 5 [115 [ 4 [14.0 [0.35 [0.91 [0.40 0.34 [0.44 [0.42 0.30 80 59 71
ol 0-8" 12 9 8 8 FE 411[19:5 A0 e S o R o 2 i O 4 v Sl Hi7E0) S R =S 2 5 [11.5 ] 4 [14.0 [0.44 |0.86 |0.52 0.48 |0.46 | 0.86 0.47 80 64 76
gl 27" 8 9 8 8 4 |70 4 195 4 [145] 4 [145| 4 |105] 4 [116 ] 5 |75 5 |[115 ] 12 5 |[115] 4 |14.0 [0.37 [0.91 [0.50 0.48 [0.43 | 0.66 0.32 80 60 72
ol 4'-3" 8 8 8 8 A e T S e 2 A S T o S o | B i A oS s s ST R0 3 s 5 |115 | 4 |14.0 [0.36 |0.91 [0.44 0.39 [0.44 | 0.47 0.32 80 59 71
§ 511" 8 8 8 8 4 [115] 4 [115] 4 [185 ] 4 [185 | 4 [105] 4 [115] 4 | 6.0 5 [115 ] 12 5 |[115 ] 4 [14.0 [0.35 |0.91 |0.41 0.35 [0.44 [ 0.45 0.31 80 59 71
7'-6" 8 ) 8 8 e e e T e o s e T T s e e e e T e T e Gl NESH O 5 1155 4 [14.0 [0:34 [0:91[0:40 0.34 [0.43 [0.43 0.30 80 60 72
9'-2" 8 9 8 8 4 [115] 4 [1156] 4 [165 ] 4 [165 | 4 [11.0] 4 [1156] 4 | 7.0 5 [115] 0 5 [115] 4 [14.0 [0.33 [0.91 [0.40 0.33 [0.43 [ 0.41 0.29 80 60 72
10-10" | 8 9 8 8 A0 e T o e e S T ol [ I S o 4 (9rs) A1 a5 I4uets Sl IESH o) 5 |15 4 |14.0 [0:33]0:91 [0.39 0.33 [0.43 [ 0.41 0.29 80 60 72
12'-5" 8 10 8 8 4 [105] 4 [115] 4 [185] 4 [135 | 4 | 9.0 4 [115] 4 [ 6.0 5 [115] 0 5 |[115] 4 [14.0 [0.32 [0.91 [0.39 0.33 [0.43 [ 0.41 0.29 80 61 73
R 8 9 8 8 AT A OSSO 4 4ol 4 oo 411 s 4 eto) Sl IESH o) 5 |15 4 |14.0 [0:32 [0:91 [0.39 0.33 [0.43 | 0.40 0.29 80 60 72
o 159" 8 10 8 8 4 195 4 [110] 4 [125 | 4 [125 | 4 [ 9.0 4 (116 4 [ 70 5 [115] 0 5 |[115] 4 [14.0 [0.31 [0.91 [0.38 0.33 [0.42 | 0.40 0.29 80 61 73
e 9 10 8 8 IR A0 S| 2 S o M4 S o 4 e EE T ) S| inESH| o) 5 |115 | 4 |14.0 [0.31 [0.90 [0.39 0.32 [0.43 | 0.40 0.29 80 62 74
§ 18-11" | 9 11 8 8 4 190 4 [105 ]| 4 [120 | 4 [120 ]| 4 [ 9.0 4 (116 4 [ 70 5 [115] 0 5 |[115] 4 [14.0 [0.31 [0.90 [0.38 0.32 [0.42 | 0.40 0.29 80 63 75
206" | 10 11 8 8 4190 A0 O S| 2 225 4 2 50| 4 st A1 o ISHNeg) Sl nESH| o) 5 |15 4 |14.0 [0:31]0:89 [0.40 0.31 [0.43 | 0.40 0.29 80 64 76
5| 22'2" | 10 12 8 8 4 185 4 195 5 |[180 | 5 |180 [ 4 |85 4 [115] 4 [ 65 5 [115] 0 5 |[115] 4 [14.0 [0.30 [0.89 [0.38 0.31 [0.43 [ 0.41 0.30 80 65 77
o [1i231Es | i 12 8 8 4 180 411910 FEE TE EE AT EY 41l o5 SN S| nESH| o) 5 [115 | 4 |14.0 [0.30 |0.89 [0.40 0.31 [0.44 [ 0.41 0.30 80 66 78
§ 254" | 11 13 8 8 4 185 4 19.0 5 |[180 [ 5 |180 [ 4 | 8.0 4 [105 ]| 4 [ 6.0 5 [115] 0 5 |[115] 4 [14.0 [0.30 [0.88 [0.38 0.31 [0.43 [ 0.41 0.30 80 67 79
27izonll i) 13 8 8 4175 411910 FEE T EE A 41l o5 ISHiNeIg) S| nESH| o) 5 |115 | 4 |14.0 [0.30 |0.88 |0.39 0.31 [0.43 [ 0.41 0.30 80 67 79
286" | 12 13 8 8 4 180 4 19.0 5 |[180 [ 5 |180[ 4 |70 4 195 5 |85 5 [115] 0 5 |[115] 4 [14.0 [0.30 [0.87 [0.40 0.30 [0.44 [ 0.41 0.30 80 68 80
302" | 12 14 8 8 4ll[li7s 4 |85 B HEE TE EE R s 4190 Bk S| ESH| o) 5 |115 | 4 |14.0 [0.30 |0.87 [0.39 0.30 [0.43 [ 0.41 0.30 80 69 81
319" [ 13 14 8 8 4 175 4 190 5 [180] 5 [180[ 4 [ 70 4 190 5 [ 85 5 [115] 0 5 [115 ] 4 [14.0 [0.30 [0.86 [0.40 0.30 [0.44 [0.41 0.30 80 70 82
SPAN(S)= 6 ft
DESIGN| MEMBER THICKNESSES HT (ft)= 6 or 7
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier|  "K" Multiplier
TS BS X Tl A1 Bars | J3 Bars | H1 Bars | H2 Bars | A2 Bars | J4 Bars | H3 Bars | B1 Bars B2 Bars F Bars Ja H3 J3 H1 H2 S=6ft HT=6ft[HT=71ft
(ft-in) | Thick | Thick. | Thick | Thick.| Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size [ctoc| G1 | Size |ctoc | Size [ctoc| C4 K3 C7 C1 K2 C5 C6 in in in
o-10" | 10 9 8 8 5 190 4 [110] 4 [195 | 4 [1956 | 4 [105 | 4 [ 75 5 |70 5 [115 [ 12 5 [115] 4 [14.0 [0.49 [0.91 [0.52 0.48 [0.33 | 0.86 0.45 80 86 98
o 27 8 9 8 8 4 (85 A0 05 o 7 2 sS4 ST IS W ot B EAEE 5 [115 | 4 [14.0 |[0.45 [0.93 |0.49 0.52 [0.31 | 0.86 0.33 80 84 96
a| 43" 8 8 8 8 4 [115] 4 1156 ] 4 [210] 4 [210]| 4 [110] 4 [105 | 4 | 6.5 5 |[115 | 12 5 [115 | 4 [14.0 |0.42 [0.93 |0.43 0.45 [0.31 | 0.47 0.32 80 83 95
I 8 8 8 8 A RS s s 4 2010 4 20 ol M4 oS|I M ois]i M4 et S EinES I 2 5 [11.5 ] 4 [14.0 [0.40 [0.93 [0.41 0.41 |0.31 | 0.44 0.31 80 83 95
76" 8 8 8 8 4 [115] 4 [1156] 4 [185 ] 4 185 ]| 4 [100] 4 [ 9.0 4 6.0 5 [1M5] 0 5 |[115] 4 [14.0 [0.39 [0.93 [0.40 0.40 [0.31 |0.43 0.30 80 83 95
ol 08" 12 9 8 8 SER 4 195 4llieisHIE4 esii4inomsH M4 uso Sl l7E0; S RS 2 5 [115 | 4 [14.0 [0.48 [0.89 [0.51 0.48 [0.34 | 0.86 0.47 80 88 100
gl 21 8 9 8 8 4 |70 4 190 4 [145 ] 4 [145 | 4 |100 ]| 4 [1156 ]| 5 | 7.0 5 [115 | 12 5 |[115 | 4 |14.0 |{0.45 |0.93 |0.51 0.57 |0.31 | 0.86 0.33 80 84 96
o| 4'-3" 8 9 8 8 A0t .5 e S 4 o S S 4 s Y5 0 W4 (W oS 4 s S oto S EinES I 2 5 [115 | 4 [14.0 [0.42 [0.93 |[0.44 0.46 [0.31 | 0.48 0.32 80 84 96
§ 511" 8 9 8 8 4 [115] 4 1156 4 [180 | 4 [180 | 4 [10.0 | 4 [115 ]| 4 | 6.0 5 |[115 | 12 5 [115 ] 4 [14.0 |0.41 |0.93 |0.41 0.41 |0.31 | 0.45 0.31 80 84 96
7-6" 8 9 8 8 s e e s T e e FEREE 5 |[115] 4 [14.0 [0.40 [0.93 [0.40 0.40 [0.31 |0.44 0.30 80 84 96
9'-2" 8 9 8 8 4 [115] 4 [105] 4 [165 | 4 [165 | 4 [105] 4 [105] 4 | 7.0 5 [1M5] 0 5 [115] 4 [14.0 [0.39 [0.93 [0.39 0.39 [0.31 [0.41 0.29 80 84 96
10-10" | 8 9 8 8 A1 ORI 4 oo 415104 Sok 4oty 4 190 4 [ 65 FEAE 5 |[115 | 4 [14.0 |0.38 [0.93 [0.39 0.38 [0.31 | 0.41 0.29 80 84 96
12'-5" 8 10 8 8 4 [105 ]| 4 9.0 4 [135 ]| 4 |135 ]| 4 [10.0 | 4 | 9.0 4 |75 5 [115] 0 5 [115 | 4 [14.0 |0.38 [0.93 |0.38 0.38 [0.30 | 0.41 0.29 80 85 97
o [EE 8 10 8 8 A1 IO 40 nss Al 4iom R4 4N 4 oo 4175 Sl iinESH|Io; 5 [115 | 4 |14.0 |[0.37 [0.93 |0.38 0.38 [0.30 | 0.40 0.29 80 85 97
g| 15-9" 8 10 8 8 4 195 4 |75 4 [125 ] 4 [125 | 4 | 9.0 4 |80 4 |70 5 [115] 0 5 [115 | 4 [14.0 |0.37 |0.93 |0.38 0.38 [0.30 | 0.40 0.29 80 85 97
o| 174" 9 10 8 8 41l oo 4N 7o NIRRT RSN 4170 4 | 6.0 Sl inESH|Io; 5 [115 ] 4 [14.0 |0.37 [0.92 [0.39 0.37 [0.31 | 0.40 0.29 80 86 98
«z 18-11" | 9 11 8 8 4 190 4 |70 4 [120 ] 4 [120]| 4 | 9.0 4 |70 4 |70 5 [115] 0 5 [115 | 4 [14.0 |0.37 [0.92 |0.38 0.37 |0.31 ] 0.40 0.29 80 87 99
206" | 10 11 8 8 4 190 4 |65 A1 (A 225 4 215 M4 ety 4 |65 4 | 6.0 BT 5 [115 ] 4 [14.0 |0.37 [0.91 [0.39 0.37 [0.32 | 0.40 0.29 80 88 100
5| 22’2 | 10 12 8 8 4 190 4 6.0 4 [120 ]| 4 [120 ]| 4 |85 4 165 4 |65 5 [115] 0 5 [115 | 4 [14.0 |0.37 [0.92 |0.38 0.37 |0.31 | 0.40 0.29 80 89 101
ol 239" | 10 2 9 8 4 |80 4 |65 SIS e R R 4170 4 6.0 BT 5 [115 | 4 [14.0 |0.37 [0.92 |0.38 0.38 [0.31 | 0.41 0.30 81 89 101
§ 254" | 11 13 9 8 4 |85 4 |65 4 [120 ] 4 [120]| 4 |85 4 165 4 |65 5 [115] 0 5 [115 | 4 [14.0 |0.37 [0.91 |0.38 0.38 [0.32 | 0.40 0.29 81 91 103
27 Zo5ll ki 13 9 8 4 |80 4 6.0 S i 7 O M 5 0 7 o W4 | s 4 |65 4 | 6.0 BT 5 [115 | 4 [14.0 |[0.37 [0.91 |0.38 0.38 [0.32 | 0.41 0.30 81 91 103
286" | 12 13 9 8 4 |85 4 160 4 [120 ] 4 [120]| 4 |75 4 6.0 5 190 5 [115] 0 5 [115 | 4 [14.0 |0.37 |0.90 |0.39 0.37 [0.32 | 0.40 0.29 81 92 104
302" | 12 14 10 8 4 |80 4 |65 57 S 0 5 0 M S 0 4 | s 4170 4 6.0 Sl inES o, 5 [115 ] 4 [14.0 |[0.38 [0.90 |0.38 0.38 [0.32 | 0.40 0.30 81 93 105
3110 | 12 14 10 8 4 175 4 160 5 [165] 5 |1656[ 4 |70 4 165 5 190 5 [1M5] 0 5 |[115] 4 [14.0 [0.37 [0.90 [0.39 0.38 |0.32 | 0.40 0.30 81 93 105
SPAN(S)= 6 ft
DESIGN| MEMBER THICKNESSES HT (ft)= 8 or 9
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier|  "K" Multiplier
TS BS X Tl A1 Bars | J3 Bars | H1 Bars | H2 Bars | A2 Bars | J4 Bars | H3 Bars | B1 Bars B2 Bars F Bars Ja H3 J3 H1 H2 S=6ft HT=8ft[HT=9ft
(ft-in) | Thick | Thick. | Thick | Thick.| Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size [ctoc| G1 | Size |ctoc | Size [ctoc| C4 K3 C7 C1 K2 C5 C6 in in in
0-10" | 10 9 9 9 5 190 4 195 4 [190] 4 [19.0] 4 [110] 4 [ 7.0 5 |80 5 [115 [ 12 5 [115] 4 [14.0 [0.58 [0.93 [0.52 0.49 [0.25 | 0.86 0.45 81 110 122
o257 8 9 9 9 4 (85 4 9.0 Al 7o 4 7o R o) 4 oo S S EinES I 2 5 |[115 | 4 [14.0 |0.55 [0.95 [0.50 0.49 [0.24 | 0.86 0.33 81 108 120
E 4'-3" 8 8 9 9 4 [115] 4 110 ] 4 [210 | 4 |21.0]| 4 [105 | 4 | 7.0 4 6.0 5 |[115 | 12 5 [115 | 4 [14.0 |0.50 [0.95 |0.43 0.57 [0.24 | 0.47 0.32 81 107 119
511" 8 8 9 9 A1 s o iinooN 4l Rooli<in ool N4 ety 4 [ 65 S inES I 2 5 [115 | 4 [14.0 |0.48 [0.95 |0.40 0.51 [0.24 | 0.45 0.31 81 107 119
76" 8 9 9 9 4 [115] 4 190 4 [185 ] 4 185 ] 4 [110] 4 |70 4 180 5 [1M5] 0 5 |[115] 4 [14.0 [0.48 [0.95 [0.39 0.49 [0.24 1043 0.30 81 108 120
ol 0-8" 12 10 9 9 5 |85 4 195 R RS e e P ) Sl l7E0; S RS 2 5 [115 ] 4 [14.0 [0.59 [0.92 [0.52 0.49 [0.27 | 0.86 0.48 81 113 125
gl 27" 8 9 9 9 4 |70 4 |80 4 [145 ] 4 [145 ] 4 | 9.0 4 |80 5 |70 5 |[115 | 12 5 [115 | 4 [14.0 |0.55 |0.95 |0.51 0.49 [0.24 | 0.86 0.34 81 108 120
gl 43" 8 9 9 9 A1 S 4 oy A1 sS4 e iindron M4 vso 4 [ 70 S EinES I 2 5 [115 | 4 |[14.0 |[0.51 [0.95 |[0.44 0.57 [0.24 | 0.49 0.32 81 108 120
o 511" 8 9 9 9 4 [115] 4 |95 4 (175 4 [176 ]| 4 [110 ]| 4 |75 4 |75 5 [115 | 12 5 [115 ] 4 [14.0 |{0.49 |0.95 |0.41 0.51 [0.24 | 0.46 0.31 81 108 120
7-6" 8 9 9 9 4[4 e S T [ ) 4 [70 FEREE 5 |[115] 4 [14.0 [0.48 [0.95 [0.40 0.49 [0.24 [0.44 0.30 81 108 120
9'-2" 8 9 9 9 4 [115] 4 |85 4 [165 ] 4 [165 ] 4 [100 ]| 4 [ 7.0 4 |70 5 [1M5] 0 5 [115] 4 [14.0 [0.47 [0.95 [0.39 0.47 [0.24 [0.41 0.29 81 108 120
10-10" | 8 9 9 9 4 [olm4n s N EEE SN R e 4 160 4 [65 FEREE 5 [115 ] 4 [14.0 [0.46 [0.95 [0.39 0.47 [0.24 [0.41 0.29 81 108 120
12'-5" 8 10 9 9 4 [105 ]| 4 |70 4 [140 | 4 |140 ]| 4 [100 | 4 | 7.0 4 |75 5 [1M5] 0 5 [115 | 4 [14.0 |0.47 [0.95 |0.38 0.46 [0.24 | 0.41 0.29 81 109 121
o [ 8 10 9 9 4[oln4n ety s esi4 o4 en 4 [80 51 SO 5 [115 ] 4 [14.0 [0.46 [0.95 [0.37 0.46 [0.24 [ 0.40 0.29 81 109 121
o| 15-9" 8 10 9 9 4 [100 ] 4 | 6.0 4 [125 | 4 (125 | 4 | 9.0 4 6.0 4 |70 5 [115] 0 5 |[115 | 4 [14.0 |0.46 [0.95 |0.37 0.45 [0.24 1 0.40 0.29 81 109 121
v 9 10 9 9 4 190 FIER 4 s 2] sts 5 [ 85 4 [6.0 FEREE 5 [115 ] 4 [14.0 [0.46 [0.95 [0.38 0.45 [0.28 [ 0.40 0.29 81 110 122
cz 18-11" | 9 11 10 9 4 195 4 6.0 4 [125 ] 4 [125 | 4 | 9.0 4 6.0 4 |70 5 [115] 0 5 [115 | 4 [14.0 |[0.45 [0.94 |0.38 0.45 [0.24 1 0.40 0.29 82 111 123
20'-7" 9 11 10 9 4 190 51190 SEEeITE e RS 51120 4 [65 51 SO 5 [115 ] 4 [14.0 [0.46 [0.94 [0.38 0.46 [0.26 | 0.40 0.30 82 111 123
5| 22’2 | 10 12 10 9 4 190 5 |85 4 [125 | 4 (125 | 4 | 9.0 5 |85 4 |70 5 [115] 0 5 |[115 | 4 [14.0 |0.46 |0.93 |0.37 0.46 [0.29 | 0.40 0.29 82 113 125
o 239" | 10 2 10 9 4 190 S S TEEE RS FE 4 | 6.0 Sl inESH|Io; 5 [11.0 | 4 [14.0 |0.46 [0.93 |0.37 0.46 [0.26 | 0.40 0.29 82 113 125
§ 254" | 11 13 11 9 4 190 5 | 9.0 4 [125 | 4 [125 | 4 |85 5 |85 4 |65 5 [115] 0 5 |[115 | 4 [14.0 |0.46 |[0.93 |0.37 0.46 [0.26 | 0.39 0.29 82 115 127
27 Zoll) Mlkdin 13 11 9 4 190 5 |85 SR TEEE R 5 |80 4 6.0 Sl inES o, 5 |[115 | 4 [14.0 |0.46 [0.93 |0.37 0.46 [0.29 | 0.40 0.29 82 115 127
287" | 11 13 11 9 4 180 5 |75 5 [170 [ 5 |[170[ 4 |75 5 |75 4 6.0 5 [1M5] 0 5 [11.0 | 4 [14.0 [0.46 [0.93 [0.37 0.46 [0.29 | 0.40 0.30 82 115 127
soznl[lli2 14 12 9 4 185 5 [ 85 4 ZionE 2ol 4 iso 5 [ 85 4 6.0 51 SO 5 [115 ] 4 [14.0 [0.46 [0.92 [0.37 0.46 [0.27 [ 0.39 0.29 83 117 129
3110 | 12 14 12 9 4 180 5 180 5 175 5 11761 4 175 5 180 4 160 5 |1M5] 0 5 |11.0 ] 4 [14.0 [0.46 [0.92 [0.37 0.46 10.29 [0.40 0.29 83 117 129
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NOTE: IF DESIGN FILL FALLS BETWEEN TABULATED FILLS, USE THE ADJACENT TABULATED FILL WHICH
YIELDS THE GREATER MEMBER THICKNESS. IF THE MEMBER THICKNESSES ARE EQUAL, USE
THE ADJACENT TABULATED FILL WHICH YIELDS THE GREATER AREA OF REINFORCEMENT.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS OUTSIDE THE RANGE OF
TABULATED FILLS.

ALL DIMENSIONS ARE IN inch UNLESS OTHERWISE SPECIFIED.

COEFFICIENTS: DIMENSIONS MARKED WITH C# OR K# ARE THE PRODUCT
OF THE COEFFICIENT AND ITS ASSOCIATED MULTIPLIER.

DESIGN FILL HEIGHT GIVEN IN THE TABLES IS THE HEIGHT FROM THE TOP OF THE
EARTH FILL OR ROADWAY TO THE TOP OF THE TOP SLAB.

ALL CULVERTS MEET STRENGTH REQUIREMENTS FOR MILITARY 24 kips TANDEM AXLE LOADING.

MISSOURI HIGHWAY AND TRANSPORTATION COMMISSION

CONCRETE DOUBLE BOX CULVERT
MEMBER SIZES AND REINFORCEMENT

(HS20 & HS20 MOD. LOADING)

DATE: EFFECTIVE: 04-01-2002

703.45B 3

13




MEMBER THICKNESSES

Span (S) =

4

or

TOP SLAB BARS BOTTOM SLAB BARS COEFFICIENTS (see note, "C" Multiplier "K" Multiplier
TS BS TX Tl J3 Bars| H1 Bars | H2 Bars | A2 Bars | J4 H3 Bars F Bars J4 H3 J3 H1 H2 S=T7ft HT =4 ft\ HT =5 ft| HT =6 ft
Thick | Thick. | Thick | Thick. Size | ctoc | Size [ctoc | Size | ctoc | Size | ctoc | Size Size ([ctoc Size [ctoc| C4 K3 Cc7 C1 K2 C5 C6 in in in i
10 11 8 8 5 . 4 195 5 [16.0 [ 5 (160 4 [7.0 5 ]70 5 75 5 5 4 114.0 |0.43 ]0.90 [0.52 0.46 [0.44 [0.84 0.40 92 64 76
- 8 9 8 8 4 I 4 88 5 B0 s 180 4 198 4 190 a0 B 5 4 [14.0 |0.35 [0.92 [0.47 0.45 [0.43 |0.60 0.31 92 60 72
@ 8 8 8 8 4 . 4 |115] 4 [145| 4 |145] 4 [ 9.0 4 195 5 70 5 5 4 114.0 |0.34 ]0.92 [0.42 0.37 [0.44 [0.45 0.29 92 59 71
= 8 9 8 8 e T T e e Mt -t T 4 154 80 5 5 4 [14.0 |0.33 [0.92 [0.39 0.34 [0.43 [0.43 0.28 92 60 72
8 9 8 8 4 105 4 [115] 4 [130] 4 [130[ 4 |90 4 115 5 [9.0 5 5 4 [14.0 |0.32 [0.92 [0.39 0.32 [0.43 [0.41 0.28 92 60 72
a 12 12 8 8 B 1BD 47958 o s S s T s L) HES 5 5 4 114.0 |0.42 ]0.88 [0.53 0.46 [0.45 [0.84 0.45 92 67 79
9] 9 10 8 8 4 16.0 4 175 5 [175] 5 [175]| 4 [9.0 4 185 5 165 5 5 4 114.0 |0.35 |0.91 [0.49 0.49 [0.43 |0.71 0.32 92 62 74
= 8 9 8 8 4 80 4 1054 2s A 254 95 4 1058 B0 B 5 4 114.0 |0.34 [0.92 [0.43 0.38 [0.43 [0.47 0.30 92 60 72
@ 8 9 8 8 4 195 4 |110] 4 [125| 4 |125] 4 [ 9.0 4 |110] 5 [85 5 5 4 114.0 |0.33 [0.92 [0.40 0.34 [0.43 [0.43 0.29 92 60 72
8 o 8 8 as e e e T e e e B 0 i) L e e e e e e b 0.28 [ 60 it
8 10 8 8 4 190 4 195 5 (175 5 [175] 4 180 4 1115 5 [80 5 0 5 4 [14.0 [0.31 [0.92 [0-38 0.32 [0.43 [0.40 0.28 92 61 73
8 10 8 8 4 180 4 190 608 160 4 18D 4 1058 190 B 0 5 4 [14.0 |0.30 [0.92 [0.37 0.31 [0.42 [0.40 0.28 92 61 el
9 10 8 8 4 185 4 190 5 [175] 5 [175]| 4 |75 4 195 5 75 5 0 5 4 114.0 |0.30 |0.91 [0.38 0.30 [0.43 [0.40 0.28 92 62 74
a 8 1 8 8 4 180 4 85 5608 160 4 Th 4 198 5190 B 0 5 4 [14.0 |0.29 |0.91 [0.37 0.30 [0.42 [0.40 0.28 92 63 18
g 9 11 8 8 4 180 4 185 5 [165 ] 5 [155| 4 |75 4 190 5 19.0 5 0 5 4 114.0 |0.29 |0.91 [0.37 0.30 [0.42 [0.39 0.28 92 63 75
° 10 12 8 8 4 180 4 88 51858 165 41 To 4 90 B 5 0 5 4 114.0 |0.29 ]0.90 [0.38 0.30 [0.43 [0.39 0.28 92 65 77
g 10 12 8 8 4 |75 4 175 5 [145] 5 [145]| 4 |70 4 190 5 185 5 0 5 4 114.0 |0.29 ]0.90 [0.37 0.29 [0.43 |0.39 0.28 92 65 77
1 13 8 8 418 4 18 Fo s s s o T s 4 190 5 BB 5 0 5 4 114.0 |0.28 [0.90 [0.37 0.29 [0.43 |0.39 0.28 92 67 79
5 11 13 8 8 4 170 4 170 5 [145] 5 [145]| 4 |70 4 180 5 180 5 0 5 4 114.0 |0.28 [0.90 [0.37 0.29 [0.43 [0.39 0.28 92 67 79
° 12 14 8 8 4 ro 4 1o 5 B0 10 4 To 4 80 51 B0 B 0 5 4 114.0 |0.28 |0.89 [0.37 0.29 [0.43 |0.39 0.28 92 69 81
@ 12 14 8 8 4 170 4 165 5 [140] 5 [140]| 4 [ 65 4 175 5 75 5 0 5 4 114.0 |0.28 |0.89 [0.37 0.29 [0.43 |0.39 0.28 92 69 81
* 13 15 8 8 4 o 4 68 o s s s - T e 4 18 5 1H B 0 5 4 114.0 |0.28 |0.88 [0.38 0.29 [0.43 |0.39 0.28 92 71 83
13 15 8 8 4 165 4 165 5 [1835] 5 [135]| 4 [ 6.5 4 170 5 70 5 0 5 4 114.0 |0.28 |0.88 [0.38 0.28 [0.43 |0.39 0.28 92 71 83
14 16 9 8 4 |68 4 1o 588 A5 4 160 4 18 81rn B 0 [+ 4 114.0 |0.29 ]0.87 [0.38 0.29 [0.44 |0.39 0.28 93 73 85
14 16 9 8 4 165 4 170 5 (135 5 [135]| 4 [6.0 4 175 5 70 5 0 5 4 [14.0 [0.28 [0.87 [0.38 0.29 [0.44 [0.39 0.28 93 73 85
SPAN(S)= 7
MEMBER THICKNESSES HT (ft)= 7
TOP SLAB BARS BOTTOM SLAB BARS COEFFICIENTS (see note)] "C" Multiplier| K" Multiplier
TS BS X TI J3 Bars | H1 Bars | H2 Bars | A2 Bars | J4 H3  Bars F Bars J4 H3 J3 H1 H2 S=T7ft HT=7ft[HT=8ft
Thick | Thick. | Thick | Thick. | Size Size | ctoc | Size | ctoc | Size | ctoc | Size | cto c | Size Size |ctoc | Si Size [ctoc| C4 K3 C7 C1 K2 C5 Cé in in in
10 10 8 8 5 . 4 185 5 [150 ] 5 [150] 4 [6.5 5 ]6.0 5 70 5 5 4 114.0 [0.49 [0.92 [0.51 0.46 [0.28 [0.84 0.42 92 99 111
- 8 g 8 8 4 I 4 70 a8 s [Mis] 4 180 4 .70 8 165 B B 4 [14.0 |0.43 |0.94 [0.47 0.50 [0.27 |0.84 0.31 92 96 108
] 8 9 8 8 4 . 4 190 4 (145 4 [145] 4 [100] 4 | 9.0 5 9.0 5 5 4 [14.0 |0.40 |0.94 [0.42 0.44 [0.27 |0.47 0.30 92 96 108
= 8 g 8 8 4 105174 180 4 13004 a0 4 90 4 190 8180 B B 4 [14.0 |0.39 |0.94 [0.40 0.40 [0.27 |0.43 0.29 92 96 108
8 9 8 8 4 [100] 4 |85 4 [13.0] 4 [130] 4 |85 4 180 5 9.0 5 5 4 114.0 |0.37 ]0.94 [0.38 0.38 [0.27 [0.41 0.28 92 96 108
a 12 il 8 8 T s 4 856 B85 136 4 160 B 60 8o B B 4 [14.0 [0.50 [0.91 [0.52 0.46 [0.29 [0.84 0.46 92 102 114
g 9 10 8 8 4 6.0 4 170 5 [170 | 5 [170| 4 [ 9.0 4 |70 5 6.0 5 5 4 [14.0 |0.44 10.93 [0.49 0.46 [0.27 |0.84 0.32 92 98 110
o 8 g 8 8 4 190 4 1890 4 125174 1281 4 90 4 80 L s B B 4 [14.0 |0.40 |0.94 [0.43 0.44 [0.27 |0.49 0.30 92 96 108
§ 8 9 8 8 4 195 4 19.0 4 (125 4 [125| 4 |85 4 180 5 [85 5 5 4 [14.0 |0.39 [0.94 [0.40 0.40 [0.27 |0.44 0.29 92 96 108
8 4 8 8 nEn e s s s ] ey B 0 " e s i e s ] 0.38[0.27 [0.42 0.28 o 96 108
8 10 8 8 4 190 4 170 5 [175] 5 [175] 4 [85 4 180 4 16.0 5 0 5 4 114.0 [0.37 [0.94 [0.37 0.37 [0.27 [0.40 0.28 92 97 109
8 10 8 8 4 180 4 70 8 6015 160 4 180 4 70 8180 B 0 B 4 114.0 [0.36 [0.94 [0.37 0.36 [0.27 |0.40 0.27 92 B 109
9 11 8 8 4 190 4 165 5 [170 | 5 [170| 4 [ 85 4 |70 4 6.0 5 0 5 4 [14.0 |0.35 ]0.93 [0.37 0.36 [0.27 |0.40 0.28 92 99 111
a B il 8 8 4 180 4 160 605 160 4 115 4 160 8180 B 0 B 4 114.0 [0.35 [0.93 [0.37 0.35 [0.27 |0.40 0.28 92 Ba il
) 9 11 8 8 4 |80 5 9.0 5 [160 | 5 [160| 4 [75 5 9.0 5 9.0 5 0 5 4 [14.0 |0.35 |0.93 [0.37 0.36 [0.28 |0.39 0.28 92 99 111
o 10 12 8 8 4 185 B85 e85 166 4 B0 B85 8180 B 0 B 4 114.0 [0.35 [0.93 [0.37 0.36 [0.29 |0.39 0.28 92 101 113
§ 10 12 9 8 4 |75 4 16.0 5 [150 | 5 [150 | 4 [ 7.0 4 16.0 5 [85 5 0 5 4 [14.0 |0.35 |0.93 [0.37 0.35 [0.28 |0.39 0.28 93 101 113
1 13 9 8 4 180 B 2D ale0s 160 4 115 4 160 8180 B 0 B 4 120 1035 0.92 1087 0.36 [0.29 |0.39 0.28 k] 103 il
5 11 13 9 8 4 |70 5 |85 5 (145 5 [145| 4 [ 7.0 5 |85 5 8.0 5 0 5 4 [14.0 |0.35 ]0.92 [0.37 0.36 [0.32 |0.39 0.27 93 103 115
° 12 14 10 8 4115 4 160 e85 1B 4 110 4 160 8 1 Bb B 0 B 4 120 1035 081 1087 0.36 [0.28 |0.39 0.28 k] 105 il
g 12 14 10 8 4 |70 5 9.0 5 [145] 5 [145| 4 [ 7.0 5 9.0 5 8.0 5 0 5 4 [14.0 |0.36 |0.91 [0.37 0.36 [0.29 |0.39 0.27 93 105 117
13 15 10 8 4170 B85 8 B0 s 160 4 165 B85 a1 B 0 B 4 114.0 [0.36 [0.90 [0.37 0.36 [0.30 |0.39 0.27 k] 107 ]
13 15 10 8 4 |70 5 175 5 [145] 5 [145| 4 [ 6.5 5 |85 5 |75 5 0 5 4 [14.0 |0.36 [0.90 [0.37 0.36 [0.33 |0.39 0.27 93 107 119
14 15 il 8 4170 B85 Mo s [0 ] 4 165 B 8D 8o B 0 B 4 120 1036 0890 1087 0.36 [0.30 |0.38 0.27 94 108 120
14 16 11 8 4 170 5 185 5 [145] 5 [145]| 4 |65 5 190 5175 5 0 5 4 114.0 |0.36 [0.90 [0.36 0.36 [0.30 |0.38 0.27 94 109 121
SPAN(S)= 7
MEMBER THICKNESSES HT (ft)= 9
TOP SLAB BARS BOTTOM SLAB BARS COEFFICIENTS (see note)] "C" Multiplier| "K" Multiplier
TS BS X TI J3 Bars | H1 Bars | H2 Bars | A2 Bars | J4 H3  Bars F Bars J4 H3 J3 H1 H2 S=T7ft HT =9 ft[HT = 10 f{
Thick | Thick. | Thick | Thick. Size | ctoc | Size | ctoc | Size | ctoc | Size | cto c | Size Size [ctoc Size [ctoc| C4 K3 C7 C1 K2 C5 Cé in in in
10 11 9 9 5 . 4 175 5 [155 ] 5 [155] 4 [6.5 5 165 5 [85 5 5 . 4 114.0 [0.61 [0.94 [0.53 0.46 [0.23 [0.84 0.41 93 124 136
- 8 g 9 9 4 I 4 70 g s 's [Mis ] 4 1 8B5 B 2D 8 165 B B I 4 140 1052 096 047 0.46 [0.22 |0.84 0.31 k] 120 132
] 8 9 9 9 4 [105] 4 |80 4 (145 4 [145] 4 |95 4 16.0 5 85 5 5 . 4 [14.0 |0.48 |0.95 [0.42 0.53 [0.22 |0.47 0.30 93 120 132
= 8 g 9 9 o R 4 1514 1as ] 4 90 B 8D 8180 B 5 0Ls 4 140 1047 0896 10,88 0.47 [0.22 |0.43 0.29 [k} 120 132
8 9 9 9 4 [100] 4 |70 4 [13.0] 4 [130] 4 |80 5 185 5 9.0 5 5 [115] 4 [14.0 |0.45 ]0.95 [0.38 0.4510.22 |0.41 0.28 93 120 132
a 12 12 9 9 T s 4 75 s s 1A 4 160 B B0 8 180D B 5 8b 4 120 1061 0.898 1063 0.46 [0.24 [0.84 0.45 98 127 139
g 9 10 9 9 4 6.0 4 165 5 [170 | 5 [170| 4 [ 85 4 16.0 5 6.0 5 5 |[115 ] 4 [14.0 |0.53 |0.95 [0.49 0.46 [0.22 |0.84 0.32 93 122 134
o 8 g 9 9 4 190 4 .70 4 12514 1281 4 [ 85 4 160 e s B 5 ILe 4 140 1048 08956 1042 0.54 [0.22 |0.49 0.30 k] 120 132
§ 8 9 9 9 4 195 4 170 4 (125 4 [125] 4 | 8.0 5 190 5 [85 5 5 [115] 4 [14.0 |0.47 |0.95 [0.40 0.47 [0.22 [0.44 0.29 93 120 132
8 10 2] 4] s A s s s ] ey B 0 s T e e et s 0.45 [0.22 [0.42 0.28 i) 121 133
8 10 9 9 4 190 4 16.0 5 [180] 5 [180 [ 4 [85 4 16.0 4 16.0 5 0 5 [115 ] 4 [14.0 [0.45 [0.95 [0.37 0.44 [0.21 [0.40 0.28 93 121 133
8 10 2] 4] nEs B s s e s B s I B 0 s T T s et e 0.4410.23 [0.39 0.28 i) 121 133
9 11 9 9 4 |75 5 180 5 [150 | 5 [150 | 4 [ 8.0 5 |80 4 6.0 5 0 5 [115] 4 [14.0 |0.45 |0.95 [0.36 0.44 [0.23 |0.39 0.28 93 123 135
a B m 2] 4] B ) s s e s B I B 0 e e e i et e 0.44 10.26 [0.39 0.28 i) 123 k]
g 9 11 10 9 4 |85 5 9.0 5 [165 | 5 [165| 4 [75 5 |85 5 9.0 5 0 5 [115 ] 4 [14.0 |0.43 |0.95 [0.36 0.43 [0.26 |0.39 0.28 94 123 135
o 10 i 10 4] e ) s s T s ) B B 0 e e e et e 5 0.4310.26 [0.39 0.28 94 125 T
§ 10 12 10 9 4 |80 5 170 5 [160 | 5 [160| 4 [75 5 |70 5 85 5 0 5 [11.0 | 4 [14.0 |0.43 |0.94 [0.36 0.43 [0.26 |0.39 0.27 94 125 137
il 13 il 4] s B s s ) I B 0 s T T T B e M e 0.43]0.26 [0.38 e 94 127 k]
5 11 13 11 9 4 |75 5 170 5 [165 | 5 [155| 4 [ 7.0 5 170 5 [85 5 0 5 [11.0 | 4 [14.0 |0.43 |0.93 [0.36 0.43 [0.26 |0.38 0.27 94 127 139
° 12 14 11 9 4 170 D) a0 s b 4 110 B 1D 8 18D B 0 5 105 4 140 1043 0.898 10,56 0.43 [0.27 |0.38 0.27 94 129 141
@ 12 14 12 9 4 |70 5 175 5 [165 | 5 [155| 4 [ 7.0 5 170 5 8.0 5 0 5 [11.0 | 4 [14.0 |0.43 |0.93 [0.36 0.43 [0.27 |0.38 0.27 95 129 141
12 14 12 9 b e B 7o a8 1A 4 165 B 1o a1 0b B 0 5 105 4 140 1043 0898 1036 0.43 [0.27 |0.38 0.27 95 129 141
13 15 12 9 4 170 5170 5 150 5 [150 | 4 [ 7.0 5170 5 180 5 0 5 [10.0 | 4 [14.0 |0.43 |0.92 [0.36 0.43 [0.27 |0.38 0.27 95 131 143
13 i) 13 4] o B s T s e e e B s B 0 s T e e e e e 5 o e e [k 131 143
14 16 13 9 4 170 5 [7.0 5 [15.0 5 [15.0] 4 |65 5 [70 5 [8.0 5 0 5 [10.0 | 4 [14.0 |0.43 [0.92 [0.35 0.43 10.27 10.37 0.27 95 133 145
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IF DESIGN FILL FALLS BETWEEN TABULATED FILLS, USE THE ADJACENT TABULATED FILL WHICF
YIELDS THE GREATER MEMBER THICKNESS. IF THE MEMBER THICKNESSES ARE EQUAL, USE
THE ADJACENT TABULATED FILL WHICH YIELDS THE GREATER AREA OF REINFORCEMENT.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS OUTSIDE THE RANGE OF
TABULATED FILLS.

ALL DIMENSIONS ARE IN inch UNLESS OTHERWISE SPECIFIED.

COEFFICIENTS: DIMENSIONS MARKED WITH C# OR K# ARE THE PRODUCT
OF THE COEFFICIENT AND ITS ASSOCIATED MULTIPLIER.

DESIGN FILL HEIGHT GIVEN IN THE TABLES IS THE HEIGHT FROM THE TOP OF THE
EARTH FILL OR ROADWAY TO THE TOP OF THE TOP SLAB.

ALL CULVERTS MEET STRENGTH REQUIREMENTS FOR MILITARY 24 kips TANDEM AXLE LOADING.

MISSOURI HIGHWAY AND TRANSPORTATION COMMISSION

CONCRETE DOUBLE BOX CULVERT
MEMBER SIZES AND REINFORCEMENT

(HS20 & HS20 MOD. LOADING)

DATE: EFFECTIVE: 04-01-2002 703.45B 4
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Span (S)= 8 ft
DESIGN MEMBER THICKNESSES HT (ft)= 5 or 6 or i
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X Tl A1 Bars | J3 Bars | H1 Bars | H2 Bars | A2 Bars | J4 Bars | H3 Bars | B1 Bars B2 Bars F Bars J4 H3 J3 H1 H2 S=8ft HT=5ft[HT=6ft[HT =7 ft
(ft-in) | Thick | Thick. | Thick | Thick.| Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size [ ctoc | Size | ctoc| G1 | Size [ctoc | Size |[ctoc | C4 K3 C7 Cc1 K2 C5 C6 in in in in
010" | 10 10 8 8 5 170 4 170 5 [130] 5 |130[ 4 | 6.0 6 |8.0 5 6.0 5 [115 [ 12 5 |65 4 [14.0 |0.45 |0.91 [0.49 0.44 10.37 | 0.83 0.38 104 75 87 99
o |25 8 9) 8 8 5 |85 4 |65 B EEE P 4 6.0 Elll[Hi7E0 S| R EST M2 5 |11.0 | 4 |14.0 |[0.34 [0.93 |0.48 0.43 [0.36 | 0.58 0.30 104 72 84 96
3 43" 8 9 8 8 4 180 4 19.0 5 |[165| 5 |165[ 4 |85 4 19.0 5 |65 5 |[115 ] 12 5 |[115] 4 [14.0 [0.33 |0.93 |0.41 0.36 [0.36 | 0.45 0.28 104 72 84 96
e 9 8 8 4 |85 45l 90 B EEE TS 4]l 90 Sl 7 S| i EST M2 5 |115 | 4 |14.0 [0.32 [0.93 |0.39 0.33 [0.36 | 0.42 012 104 72 84 96
7'-6" 8 10 8 8 4 175 4 185 5 [145] 5 145 4 |75 4 19.0 5 180 5 [115] 0 5 [115 ] 4 [14.0 [0.30 [0.93 |0.37 0.31 [0.35 [0.40 0.26 104 73 85 97
ol 0-8" 12 11 8 8 FAY 4l li7es N EPEEE NP S R [T 5 [ 6.0 S R ES 2 FIE 4 [14.0 [0.43 |0.90 [0.49 0.44 [0.38 | 0.83 0.42 104 78 90 102
gl 2-6" 9 10 8 8 5 [ 75 4 6.0 6 [165 ] 6 [165 | 4 | 6.0 5 |85 6 [ 70 5 |[115 ] 12 5 |[115] 4 [14.0 [0.35 |0.92 |0.50 0.48 [0.36 |0.72 0.33 104 74 86 98
ol 4'-3" 8 9 8 8 470 411l [li7ts B e e s 411l [li7ts 6 [85 S| R EST 2 5 |115 | 4 |14.0 [0.33 [0.93 |0.44 0.37 [0.36 | 0.47 0.28 104 72 84 96
§ 511" 8 10 8 8 4 |75 4 180 5 [145| 5 |145[ 4 |75 4 19.0 5 |65 5 |[115 [ 12 5 |[115] 4 [14.0 [0.31 |0.93 |0.39 0.33 [0.36 | 0.43 0.27 104 73 85 97
7-6" 8 10 8 8 A7 EER F AR e e ey 4 185 BHlIZES] Sl MESH O] 511514 |[14.010:30 [0:937[0:37 0.31 [0.35 [0.41 0.26 104 73 85 97
9'-2" 8 10 8 8 4 |70 4 170 5 [125[ 5 |125[ 4 |70 4 |85 5 170 5 [115] 0 5 [115] 4 [14.0 [0.30 |0.93 |0.36 0.30 [0.35 | 0.39 0.25 104 73 85 97
10'-9" 9 11 8 8 470 45l li7e Sl 4zon s lr2 o4 h7o) 4 |85 Sl iZE5] S| KNESH O] 51 |[1MA50]17411114:01 [0:291]/0:921 | 0:36 0.29 [0.36 | 0.38 0.26 104 75 87 99
123" | 10 11 8 8 4 |70 4 |70 5 [125| 5 |125[ 4 |65 4 170 5 |65 5 [115] 0 5 |[115] 4 [14.0 [0.28 |0.91 |0.37 0.29 [0.36 | 0.38 0.26 104 76 88 100
ol 13-11" 10 12 8 8 470 4 |65 B s [TE e T 41l izt Sl 7] S| KNESH O] 5 1155 4 |14.0 [0:28 [0.92 |0.36 0.29 [0.36 | 0.38 0.26 104 it 89 101
ol 15-6" | 11 13 8 8 4 |70 4 165 5 [140 ] 5 |140[ 4 |65 4 |70 5 | 6.0 5 [115] 0 5 |[115] 4 [14.0 [0.27 |0.91 |0.37 0.28 |0.37 | 0.38 0.26 104 79 91 103
= 2l 13 8 8 470 4 |65 B [TE T 45l li7e0 Sl 7o) S| KNESH O] 51| MAEsH|4 0 14:0] 0227 10:911]0:36 0.28 [0.36 | 0.38 0.26 104 79 91 103
§ 189" | 11 13 8 8 4 |65 4 6.0 5 [125 ] 5 |125[ 4 | 6.0 4 165 5 170 5 [115] 0 5 |[115] 4 [14.0 [0.27 |0.91 |0.36 0.28 |0.36 | 0.38 0.26 104 79 91 103
204" | 12 14 8 8 4 [ 65 B ED P EPE T EE 4 |65 Sl 7] S| KNESH O] 5 |115 | 4 |14.0 [0.27 [0.90 |0.36 0.28 [0.37 | 0.38 0.26 104 81 93 105
5[ 211" | 13 14 8 8 4 |65 5 | 9.0 5 [130 ] 5 |130[ 4 | 6.0 5 9.0 5 | 6.0 5 [115] 0 5 |[115] 4 [14.0 [0.27 |0.89 |0.36 0.28 |0.38 | 0.38 0.26 104 82 94 106
o 236" | 13 15 9 8 4 | 6.0 4 160 PG E P 4 |65 FEE S| KNESH O] 5 |115 | 4 |14.0 [0.27 [0.89 |0.36 0.28 [0.37 | 0.38 0.26 105 83 95 107
§ 251" | 14 16 9 8 4 6.0 4 6.0 5 [125] 5 |125[ 4 | 6.0 4 165 5 170 5 [115] 0 5 |[115] 4 [14.0 [0.27 |0.89 |0.36 0.28 |0.37 | 0.38 0.26 105 85 97 109
269" | 14 16 9 8 [k B ED Sl 2ion (ISl ol s o) 4 |65 FEE S| KNESH O] 5 |115 | 4 |14.0 [0.27 [0.89 |0.36 0.28 [0.37 | 0.38 0.26 105 85 97 109
283" | 15 17 9 8 5 9.0 5 | 9.0 5 [125 ] 5 |125[ 5 [ 9.0 4 6.0 5 |65 5 [115] 0 5 |[115] 4 [14.0 [0.27 |0.88 |0.36 0.33 [0.38 | 0.42 0.31 105 87 99 111
29'11" | 15 i 10 8 [k 4 6.0 FEF Y EE SRS 4 |65 5 | 6.0 S| KINESH O] 5 |115 | 4 |14.0 |0.28 |0.88 |0.36 0.30 [0.38 | 0.45 0.33 105 87 99 111
316" | 16 18 10 8 5 190 4 160 5 [120 [ 5 [120[ 5 [ 9.0 4 165 5 [ 6.0 5 [115] 0 5 [115] 4 [14.0 [0.27 |0.87 [0.36 0.30 [0.38 [0.42 0.31 105 89 101 113
SPAN(S)= 8 ft
DESIGN| MEMBER THICKNESSES HT (ft)= 8 or 9
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
T8 BS X Tl A1 Bars | J3 Bars | H1 Bars | H2 Bars | A2 Bars | J4 Bars | H3 Bars | B1 Bars B2 Bars F Bars Ja H3 J3 H1 H2 S=8ft HT=8ft[HT=91ft
(ft-in) | Thick | Thick. | Thick | Thick.| Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size [ ctoc | Size | ctoc | Size [ctoc| G1 | Size | ctoc | Size [ctoc| C4 K3 C7 C1 K2 C5 C6 in in in
0-10" | 10 10 9 9 5 170 4 [ 70 5 [125 ] 5 125 [ 4 [ 6.0 6 |80 5 |60 5 [115 [ 12 5 |70 4 [14.0 |0.46 |0.93 [0.49 0.44 [0.25 [ 0.83 0.38 105 111 123
o 27 8 10 9 9 5 |85 4 160 I EEEE S T 0 FIEN Blll[li7io S RIS 2 5 |[115 | 4 [14.0 [0.41 |0.95 [0.48 0.51 [0.24 | 0.61 0.30 105 109 121
a| 43" 8 9 9 9 4 |80 4 |80 5 /165 | 5 |165 [ 4 | 8.0 4 165 5 |65 5 |115 | 12 5 [115 | 4 [14.0 |[0.38 |0.95 |0.41 0.42 [0.24 | 0.46 0.28 105 108 120
I 9 9 9 4 |80 4 |80 I EETE D E R ) 4 |65 FEE S RIS 2 5 |[115 ] 4 [14.0 [0.37 [0.95 |0.39 0.39 [0.24 | 0.42 0.27 105 108 120
76" 8 10 9 9 4 175 4 [70 5 [145] 5 145 4 |70 4 [70 5 180 5 [1M5] 0 5 |[115] 4 [14.0 [0.36 |0.95 |0.37 0.36 [0.24 [0.40 0.26 105 109 121
ol 08" 12 11 9 9 F) 40l 70 AN TEL P S S F 6 [85 S RN ES T 2 5Nz 4 [14.0 |[0.49 |0.92 [0.52 0.44 [0.26 | 0.83 0.43 105 114 126
o| 26" 9 10 9 9 5 |70 5 |85 6 [16.0 | 6 [16.0 | 4 | 6.0 5 |75 6 [ 7.0 5 |[115 | 12 5 [115 | 4 [14.0 [0.42 |0.94 |0.50 0.45 [0.28 | 0.85 0.33 105 110 122
e 8 10 9 9 4 [ 70 4 70 R E R RS 4 70 6 [85 B AR 5 |[115 | 4 [14.0 [0.39 |0.95 |0.44 0.43 [0.24 | 0.48 0.28 105 109 121
§ 511" 8 10 9 9 4 |75 4 |70 5 145 | 5 |145[ 4 |75 4 |70 5 |75 5 |[115 | 12 5 [115 | 4 [14.0 [0.37 |0.95 |0.39 0.39 [0.24 1 0.43 0.27 105 109 121
7-6" 8 10 9 9 4 70 Ense) S| E S R ) EY) s BERESTe) 5 [115 ] 4 [14.0 [0.36 [0.95 [0.37 0.36 [0.24 [0.41 0.26 105 109 121
9'-2" 8 10 9 9 4 |70 4 65 5 125 5 |125[ 4 |65 4 [ 70 5 |70 5 [1M5] 0 5 [115] 4 [14.0 [0.35 |0.95 |0.36 0.35 [0.24 [ 0.39 0.26 105 109 121
109" 9 11 9 9 4 [ 70 4 160 IR TE R T ) 4 |65 TS B ERETE 5 |[115 | 4 [14.0 [0.34 |0.94 |0.36 0.35 [0.24 | 0.38 0.26 105 11 123
124" 9 11 9 9 4 |65 5 | 9.0 5 125 | 5 |125[ 4 |65 4 6.0 5 |70 5 [115] 0 5 [115 | 4 [14.0 [0.34 |0.94 |0.36 0.35 [0.28 | 0.38 0.26 105 11 123
EEEE 10 12 9 9 4 [ 70 5 |85 e EEE T EE B RN S0 B ERETE 5 |[115 | 4 [14.0 [0.34 |0.93 |0.36 0.34 [0.29 | 0.38 0.26 105 113 125
g| 15-6 11 13 9 9 4 |70 5 |80 5 140 | 5 |140[ 4 |70 5 |85 5 |75 5 [115] 0 5 [115 | 4 [14.0 [0.34 |0.93 |0.36 0.34 [0.29 | 0.38 0.26 105 115 127
o [zs=2s R 13 9 9 4 [ 70 B F e TE R S IS S0 B ERETE 5 |[115 | 4 [14.0 [0.34 |0.93 |0.36 0.34 [0.29 | 0.38 0.26 105 115 127
«z 18-9" | 11 13 9 9 4 |65 5 |70 5 125 | 5 |125[ 4 | 6.0 5 |70 5 |70 5 [115] 0 5 [115 | 4 [14.0 [0.33 |0.93 |0.35 0.34 [0.29 | 0.37 0.26 105 115 127
204" | 12 14 10 9 4 [ 70 IS F S TE R S FIED S0 B ERET 5 |[115 | 4 [14.0 [0.34 |0.92 |0.35 0.34 [0.29 | 0.37 0.26 106 lili7 129
5| 220" | 12 14 10 9 4 6.0 5 |70 5 125 | 5 |125[ 4 | 6.0 5 |75 5 |65 5 [115] 0 5 [115 | 4 [14.0 [0.33 |0.92 |0.35 0.34 [0.29 | 0.37 0.26 106 117 129
ol 236" | 13 15 10 9 4 | 6.0 B N EEEE A R B S0 B ERET 5 [115 ] 4 [14.0 |0.33 [0.91 [0.35 0.34 |0.30 | 0.37 0.26 106 119 131
§ 251" | 14 16 11 9 4 6.0 5 |75 5 125 | 5 |125 [ 5 | 9.0 5 |75 5 |65 5 [115] 0 5 [115 | 4 [14.0 [0.34 |0.91 |0.35 0.34 [0.30 | 0.37 0.25 106 121 133
269" | 14 16 11 9 4 | 6.0 SHll7o FEEE A E ) IS FEE B ERET 5 |[115 ] 4 [14.0 [0.34 |0.91 |0.35 0.34 |0.30 | 0.37 0.25 106 121 133
283" | 15 17 11 9 4 6.0 5 |70 5 125 | 5 |125 [ 5 | 9.0 5 |70 5 |70 5 [115] 0 5 [115 | 4 [14.0 [0.34 |0.90 |0.35 0.39 [0.30 | 0.42 0.30 106 123 135
29'11" | 15 ii7 12 9 Tk SHllH7Ss N EEEE S IS FEE ST INESH o 5 [115 | 4 [14.0 [0.34 |0.90 [0.35 0.39 [0.30 | 0.41 0.30 107 123 135
316" | 16 18 12 9 5 190 5 |70 5 [120 ] 5 |120[ 5 [85 5 |70 5 |60 5 [1M5] 0 5 |[115] 4 [14.0 [0.34 |0.90 |0.35 0.39 |0.31 [0.41 0.30 107 125 137
SPAN(S)= 8 ft
DESIGN| MEMBER THICKNESSES HT (ft)= 10 or 1
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X Tl A1 Bars | J3 Bars | H1 Bars | H2 Bars | A2 Bars | J4 Bars | H3 Bars | B1 Bars B2 Bars F Bars Ja H3 J3 H1 H2 S=8ft HT =10 ft[HT = 11 ft
(ft-in) | Thick | Thick. | Thick | Thick.| Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size [ctoc| G1 | Size | ctoc | Size [ctoc| C4 K3 C7 C1 K2 C5 C6 in in in
o-10" | 10 10 9 9 5 170 4 6.0 5 125 5 125 [ 5 [ 9.0 6 [7.0 6 |85 5 [115 [ 12 5 |75 4 [14.0 |0.59 |0.94 [0.51 0.44 [0.21 ] 0.83 0.38 105 135 147
o 27 8 10 9 9 5 |85 5 |85 N EEZEE L PE ET70) IS 5 |6.0 S RIS 2 5 |[115 | 4 [14.0 |[0.52 |0.96 [0.48 0.45 [0.21 | 0.83 0.30 105 133 145
a| 43" 8 9 9 9 4 |75 4 160 5 |165 | 5 |165 [ 4 | 7.0 5 |70 5 |65 5 |115 | 12 5 [11.0 | 4 [14.0 [0.47 |0.96 |0.40 0.51 [0.20 | 0.47 0.28 105 132 144
5 8 10 9 9 4 |80 B IED I AENTE D E T R FIEE 5 |80 S RIS 2 5 [115 | 4 [14.0 [0.45 |0.96 |0.38 0.46 [0.21 | 0.42 0.27 105 133 145
76" 8 10 9 9 4 175 5 |85 5 [145] 5 145 4 |70 5 |75 5 180 5 [1M5] 0 5 |[115] 4 [14.0 [0.44 |0.96 |0.36 0.44 10.21 [ 0.40 0.26 105 133 145
ol 08" 12 11 9 9 S 4 6.0 AT EE RS F 6 [85 S RIS 2 5Nz 4 [14.0 |0.60 |0.93 |0.51 0.44 [0.22 | 0.85 0.45 105 138 150
o| 25" 10 11 9 9 5 |75 5 |80 6 [16.0 | 6 [16.0 | 5 | 9.0 5 |70 6 [ 7.0 5 |[115 | 12 5 [115 | 4 [14.0 [0.52 |0.95 |0.50 0.45 [0.23 | 0.85 0.33 105 136 148
e 8 10 9 9 4 [ 70 FIED R TE R R ) FIEE S0 B AR 5 [11.0 | 4 [14.0 [0.48 |0.96 |0.42 0.52 [0.21 | 0.49 0.29 105 133 145
§ 511" 8 10 9 9 4 |70 5 |85 5 145 | 5 |145[ 4 |70 5 |85 5 |70 5 |[115 | 12 5 [115 | 4 [14.0 [0.45 |0.96 |0.39 0.46 [0.21 1 0.43 0.28 105 133 145
76" 8 10 9 9 4 70 BED e E e R R ) B Bl|l7Es] BERESTe) 5 |[115] 4 [14.0 [0.44 |0.96 |0.37 0.44 10.21 [0.41 0.27 105 133 145
9'-2" 8 11 9 9 4 |70 5 |70 5 [130[ 5 |130[ 4 |70 5 |70 5 190 5 [1M5] 0 5 [115] 4 [14.0 [0.44 |0.96 |0.36 0.42 [0.23 ] 0.39 0.26 105 134 146
10'-9" 9 11 9 9 4 [70 B e IE S R ) B SIS BERESe) 5 |[11.0 | 4 [14.0 [0.42 |0.95 |0.36 0.42 [0.23 [ 0.38 0.26 105 135 147
124" 9 12 10 9 4 |70 5 |75 5 130 | 5 |130[ 4 |65 5 |70 5 |70 5 [115] 0 5 [11.0 | 4 [14.0 [0.42 |0.95 |0.36 0.41 10.23 | 0.38 0.26 106 136 148
EEEE 10 12 10 9 4 [70 B AR IE R R EE B B0 BEREST 5 [11.0 | 4 [14.0 [0.41 |0.94 |0.36 0.41 ]0.24 [0.38 0.26 106 137 149
o| 157" | 10 13 10 9 4 |70 5 |65 5 125 | 5 |125[ 4 |70 5 |65 5 |80 5 [1M5] 0 5 [10.0 | 4 [14.0 [0.41 |0.94 |0.35 0.41 [0.24 1 0.38 0.26 106 138 150
Sz | 1 13 11 9 4 ]70 B S E S R EE B B0 BEREST 5 |[11.0 | 4 [14.0 [0.41 |0.94 |0.35 0.41 |0.24 [0.37 0.26 106 139 151
«z 189" | 11 13 11 9 4 |70 5 |70 5 135 | 5 |135[ 4 |65 5 |65 5 |70 5 [115] 0 5 [10.0 | 4 [14.0 [0.40 |0.94 |0.35 0.40 [0.24 | 0.37 0.26 106 139 151
204" | 12 14 2 9 4 70 B S EEIE R R EE B B0 BEREST 5 |[11.0 | 4 [14.0 [0.40 |0.93 |0.35 0.40 [0.24 | 0.37 0.26 107 141 153
5| 220" | 12 14 12 9 4 |65 5 |70 5 125 | 5 |125[ 4 | 6.0 5 |65 5 |70 5 [115] 0 5 [115 | 4 [14.0 [0.40 |0.93 |0.35 0.40 [0.24 | 0.37 0.25 107 141 153
ol 236" | 13 15 12 9 4 |70 5 |65 AR EEE R BN S0 B ERET FEN 4 [14.0 |0.40 |0.93 [0.35 0.40 [0.25 | 0.37 0.25 107 143 155
§ 252" | 13 15 13 9 4 6.0 5 |70 5 125 | 5 |125 [ 5 | 9.0 5 |65 5 |65 5 [115] 0 5 [10.0 | 4 [14.0 [0.40 |0.93 |0.34 0.40 [0.25 | 0.37 0.25 107 143 155
269" | 14 16 13 9 4 [ 65 5 |65 S [TE R T ) FIIED T S inESH o FEN 4 [14.0 |0.40 |0.92 [0.34 0.40 [0.25 | 0.36 0.25 107 145 157
284" | 14 16 13 9 4 6.0 5 [ 6.0 5 [125 [ 5 125 5 [ 9.0 5 | 6.0 5 [ 65 5 [1M5] 0 5 9.0 4 [14.0 [0.40 |0.92 [0.34 0.40 [0.25 | 0.36 0.25 107 145 157
29'11" | 15 i 14 9 4 [6.0 5 |65 S EEE S BIIEE FEE BERESe BN 4 [14.0 [0.40 |0.92 [0.34 0.45 [0.26 | 0.41 0.30 108 147 159
3r7r | 15 17 14 9 5 190 5 6.0 5 [120 ] 5 120 5 [ 85 5 6.0 5 160 5 |11M5] 0 5 190 4 1[14.0 10.40 10.92 ]0.34 0.45 10.26 [0.41 0.30 108 147 159
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NOTE: IF DESIGN FILL FALLS BETWEEN TABULATED FILLS, USE THE ADJACENT TABULATED FILL WHICH
YIELDS THE GREATER MEMBER THICKNESS. IF THE MEMBER THICKNESSES ARE EQUAL, USE
THE ADJACENT TABULATED FILL WHICH YIELDS THE GREATER AREA OF REINFORCEMENT.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS OUTSIDE THE RANGE OF
TABULATED FILLS.

ALL DIMENSIONS ARE IN inch UNLESS OTHERWISE SPECIFIED.

COEFFICIENTS: DIMENSIONS MARKED WITH C# OR K# ARE THE PRODUCT
OF THE COEFFICIENT AND ITS ASSOCIATED MULTIPLIER.

DESIGN FILL HEIGHT GIVEN IN THE TABLES IS THE HEIGHT FROM THE TOP OF THE
EARTH FILL OR ROADWAY TO THE TOP OF THE TOP SLAB.

ALL CULVERTS MEET STRENGTH REQUIREMENTS FOR MILITARY 24 kips TANDEM AXLE LOADING.

MISSOURI HIGHWAY AND TRANSPORTATION COMMISSION

CONCRETE DOUBLE BOX CULVERT
MEMBER SIZES AND REINFORCEMENT

(HS20 & HS20 MOD. LOADING)

DATE: EFFECTIVE: 04-01-2002 703.45B




Span(S)= 9 ft
DESIGN MEMBER THICKNESSES HT (ft)= 6 or 7 or 8
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS TX Tl A1 Bars | J3 Bars | HI Bars | H2 Bars | A2 Bars | J4 Bars | H3 Bars | B1 Bars B2 Bars F Bars J4 H3 J3 H1 H2 S=9ft HT=6ft[HT=7ft[HT =8 ft
(ft-in) | Thick | Thick. | Thick | Thick.| Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size [ctoc | Size | ctoc | Size | ctoc | G1 | Size | ctoc | Size |ctoc| C4 K3 C7 Cc1 K2 C5 C6 in in in in
0-10" | 10 10 8 8 5 | 6.0 4 6.0 6 [165] 6 (165 | 5 | 85 6 [7.0 6 [ 7.0 5 [115 [ 12 5 | 6.0 4 [14.0 |0.43 10.92 [0.49 0.43 |0.32 | 0.84 0.38 116 87 99 111
ol 2-6" 9 10 8 8 F e 51|90 FEEE SIS TR Sl li7EQ) 6l 70 Sl MESH{IR2) 511|504 111401034 1]10:9311[[0:47 0.43 [0.31 | 0.65 0.32 116 86 98 110
3 43" ] 9 8 8 4 165 4 |65 5 |[125] 5 [125 | 4 | 6.5 4 |65 6 |70 5 [115 [ 12 5 |[115] 4 [14.0 [0.32 |0.94 |0.42 0.35 [0.31 | 0.44 0.26 116 84 96 108
I 8 10 8 8 4 |65 4 [65 Sl n2s S| 25 2l 4170 5 |65 S| NESH{IR2 5 1155 4 [14.0 [0:30 [0.94 [0.37 0.32 |0.30 | 0.41 0.25 116 85 97 109
7'-6" ] 10 8 ] 4 160 4 165 6 [165 [ 6 (165 [ 4 [ 6.0 4 165 5 6.0 5 [115]0 5 [115 ] 4 [14.0 [0.29 [0.94 [0.36 0.30 [0.30 [0.41 0.27 116 85 97 109
al 08" 12 13 ] 8 5 [6.0 4 [65 FEEEE SN S Gllllizio 5 6.0 Sl EdinESH{Hn2 FEY) 4 [14.0 |0.41 10.91 [0.51 0.43 |0.32 | 0.84 0.42 116 92 104 116
gl 24" 11 11 8 ] 5 |70 5 |85 6 [140] 6 (140 | 5 |85 5 170 6 | 6.0 5 [11.0 [12 5 |75 4 [14.0 |0.34 10.92 |0.48 0.43 [0.37 | 0.84 0.34 116 89 101 113
o 4-3" 8 10 8 ] & E) 4 [ 6.0 FEE E PSR TS 4 | 6.0 6 |80 Sl EMESH{IR2 5 |[115 | 4 [14.0 [0.32 [0.94 [0.43 0.36 [0.30 | 0.48 0.29 116 85 97 109
§ 511" 8 10 8 8 5 9.0 4 6.0 6 |[16.0 | 6 [16.0 | 4 | 6.5 4 |65 6 |8.0 5 [115 [ 12 5 |[115] 4 [14.0 [0.30 |0.94 |0.40 0.32 [0.30 | 0.44 0.28 116 85 97 109
7'-5" 9 11 8 8 4 165 4 65 G e s T AN7g 5|65 S IMESH{IO 5l [N 4 11401 [0297[0:931[[0:37 0.30 [0.31 [0.42 0.27 116 87 99 i
91" 9 11 8 8 4 16.0 4 6.0 6 [165 ] 6 (165 [ 4 | 6.0 4 |65 5 | 6.0 5 [115] 0 5 [115] 4 [14.0 [0.28 |0.93 |0.35 0.29 [0.31 | 0.40 0.26 116 87 99 111
108" | 10 12 8 ] 4 |65 4 | 6.0 S E2E E PSR R 41lies 5 |65 Sl EST{HO 5 1155 | 4 [14.0 [0.28 [0.93 [0.35 0.28 [0.31 |0.37 0.24 116 89 101 113
123" | 10 12 8 ] 5 9.0 5 |85 6 [16.0 ] 6 [16.0 | 5 | 9.0 4 6.0 5 | 6.0 5 [115] 0 5 |[115] 4 [14.0 [0.27 |0.93 |0.35 0.28 |0.31 | 0.39 0.27 116 89 101 113
ol 13-10" 11 13 8 ] 4 6.0 5 |85 FEEEMEE NS TR 51|90 5 |6.0 Sl ESH{HO 5150|141 [14:01[0:271]10:921[10:35 0.28 [0.32 | 0.39 0.27 116 91 103 115
o| 155" | 12 14 8 ] 4 6.0 5 |75 5 [120] 5 [120 ] 4 | 6.0 5 |85 5 |65 5 [115] 0 5 |[115] 4 [14.0 [0.27 |0.91 |0.35 0.27 |0.32 | 0.37 0.24 116 93 105 117
ST | 12 14 8 ] 51190 Sl FEE EEENE TEE 5 |80 6 |85 Sl ESH{NO Sl nESH N4 4ol oR27@ [oroni [oX37 0.27 |0.33 | 0.39 0.27 116 93 105 i
§ 187" | 13 15 9 ] 5 9.0 5 |85 6 [165 ] 6 (165 | 5 | 9.0 5 190 5 | 6.0 5 [115] 0 5 |[115] 4 [14.0 [0.27 |0.90 |0.35 0.28 [0.33 | 0.39 0.27 117 95 107 119
20-3" | 13 15 9 ] 51190 5 |80 G EENTE TR 5 |85 6 |85 Sl ESH{INO Sl sl N4 4ol o27H[0I90l [0i37 0.27 |0.33 | 0.39 0.27 iz 95 107 119
5[ 2110" | 14 16 9 ] 5 9.0 5 |75 6 |[16.0 | 6 [16.0 | 5 |85 5 |85 5 | 6.0 5 [115] 0 5 |[115] 4 [14.0 [0.27 |0.90 |0.35 0.27 |0.33 | 0.39 0.27 117 97 109 121
ol 234" | 15 16 10 8 5 |85 5 |85 FHEUEMENE T E) 51|90 6l 7S Sl MESH{INO Sl InEsH N4 4ol o27H[0I90l [0i37 0.28 [0.34 | 0.43 0.31 iz 98 110 122
§ 250" | 15 17 10 ] 5 |85 5 |80 6 [165 ] 6 [165 | 5 | 8.0 5 190 6 |8.0 5 [115] 0 5 |[115] 4 [14.0 [0.27 |0.89 |0.37 0.32 [0.34 | 0.43 0.31 117 99 111 123
267" | 16 18 10 8 5 |85 SIS SIS T E) 5 |85 6 |80 Sl MESH{INO Sl MnEsH N4 in4:oll lox27i 088l [0:37 0.32 [0.34 | 0.43 0.30 iz 101 113 125
28'-2" | 16 18 10 ] 5 |80 5 170 6 [145] 6 [145| 5 |75 5 |80 6 |75 5 [115] 0 5 |[115] 4 [14.0 [0.27 |0.88 |0.37 0.32 [0.34 | 0.43 0.30 117 101 113 125
299" | 17 19 11 8 5 |80 5 |85 G EYEMEONNTE T S 511|190 6 |80 Sl IRESH{INO Sl nEsH N4 in4:oll ox27@[0I8sll [0X37 0.32 [0.34 | 0.42 0.30 118 103 115 127
314" | 18 19 11 8 5 [75 5 [75 6 [145] 6 [145[ 5 |70 5 [ 85 6 [ 70 5 [115]0 5 [115] 4 [14.0 [0.27 |0.88 |0.37 0.32 |0.35 [0.42 0.30 118 104 116 128
SPAN(S)= 9 ft
DESIGN| MEMBER THICKNESSES HT (f)= 9 or 10
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X Tl A1 Bars | J3 Bars | HI Bars | H2 Bars | A2 Bars | J4 Bars | H3 Bars | B1 Bars B2 Bars F Bars Ja H3 J3 H1 H2 S=9ft HT =9 ft [HT = 10 ft]
(ft-in) | Thick | Thick. | Thick | Thick. | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc| G1 | Size [ctoc | Size |[ctoc| C4 K3 C7 C1 K2 C5 C6 in in in
o-10" | 10 10 9 9 5 [ 6.0 5 190 6 [165 ] 6 [165 | 5 | 8.5 6 [ 70 6 [ 7.0 5 115 [12 5 |70 4 [14.0 |0.48 10.94 [0.49 0.44 [0.24 [ 0.84 0.37 117 123 135
o| 26" 9 10 9 9 IS 5 |85 FEEEIE L REENE R I 6llll7o Sl EdiESH{i2 5 [115 | 4 [14.0 [0.41 |0.95 |0.46 0.48 [0.26 | 0.84 0.32 iz 122 134
A 43" 8 10 9 9 4 |65 4 6.0 5 [125 | 5 [125 | 4 | 6.5 5 190 6 | 7.0 5 115 [ 12 5 [115 | 4 [14.0 |[0.38 |0.95 [0.41 0.41 [0.22 | 0.44 0.26 117 121 133
5 8 10 9 9 4 |65 4 6.0 F S E L EENE) 4 6.0 5 [ 6.0 Sl EdiESH{i2 5 [115 ] 4 [14.0 |0.36 [0.95 |[0.37 0.37 [0.21 | 0.40 0.25 iz 121 133
7'-6" 8 10 9 9 4 160 5 190 5 [120] 5 [120] 4 | 6.0 5 |85 5 | 6.0 5 [11M5] 0 5 |[115] 4 [14.0 [0.35 |0.95 |0.35 0.36 [0.23 [ 0.39 0.25 117 121 133
ol 08" 12 11 9 9 5 [ 6.0 FIER FEETIIELEEN R 6llllizio FM Sl ESH{i2 HETS 4 [14.0 |0.49 |0.93 [0.49 0.44 [0.25 [ 0.84 0.42 iz 126 138
o| 24" 11 K 9 9 5 |70 5 |85 6 [165 | 6 (165 | 5 | 9.0 5 |70 6 | 7.0 5 115 [ 12 5 [115 | 4 [14.0 [0.41 |0.93 |0.47 0.44 [0.27 | 0.84 0.34 117 125 137
[ a3 8 10 9 9 51190 I FEEEIE L EENEER) 5 |85 6 |80 Sl EdiESH{i2 5 |[115 | 4 [14.0 |[0.38 |0.95 [0.43 0.42 [0.23 | 0.48 0.29 iz 121 133
§ 511" 8 10 9 9 4 6.0 5 190 6 [165 | 6 (165 | 4 | 6.0 5 190 6 | 8.0 5 115 [ 12 5 [115 ] 4 [14.0 [0.36 |0.95 |0.40 0.38 [0.23 1 0.43 0.28 117 121 133
7'-5" 9 11 9 9 4 165 51 g0 FEEZEE PSR 5 |85 5 |65 Sl HESH{IO] 5 [115 ] 4 [14.0 [0.35 [0.95 [0.36 0.36 [0.23 | 0.40 0.25 il 123 135
91" 9 11 9 9 4 6.0 5 |85 5 [120] 5 [120 ] 5 | 9.0 5 |85 5 |65 5 [115] 0 5 [115] 4 [14.0 [0.34 |0.95 |0.35 0.35 [0.23 | 0.37 0.24 117 123 135
108" | 10 12 9 9 4 |65 FE F S IE PSR FE 5 |65 Sl eS| 5 |[115 | 4 [14.0 [0.34 |0.94 |0.35 0.34 [0.26 | 0.37 0.24 iz 125 137
123" | 10 12 9 9 4 160 5 |70 6 [165 | 6 (165 | 5 | 9.0 5 |70 5 | 6.0 5 115 ] 0 5 [115 | 4 [14.0 |[0.33 |0.94 |0.35 0.33 [0.26 | 0.39 0.26 117 125 137
ol 130" 11 13 9 9 4 6.0 I FEZE PR FI 5 |65 Sl NESH{IO 5 [115 ] 4 [14.0 |0.33 [0.93 [0.35 0.33 [0.26 | 0.37 0.24 iz 127 139
g| 15-5" 12 14 10 9 4 160 5 |70 5 [125 | 5 [125 | 4 | 6.0 5 |70 5 |65 5 115 ] 0 5 [115 ] 4 [14.0 [0.33 |0.93 |0.35 0.33 [0.27 | 0.37 0.24 118 129 141
o [z 2 14 10 9 5190 FI FEEEIIE L EENE S I 5 [ 6.0 Sl IESH{O 5 [115 ] 4 [14.0 [0.32 [0.93 [0.35 0.33 |0.27 [ 0.39 0.26 118 129 141
§ 187" | 13 15 10 9 5 | 9.0 5 |65 6 [165 | 6 (165 | 5 | 9.0 5 |65 5 | 6.0 5 115 ] 0 5 [115 | 4 [14.0 [0.32 |0.92 |0.35 0.33 [0.27 | 0.39 0.27 118 131 143
20-3" | 13 15 11 9 51190 I FEEEIE N IEENE S I 5 [ 6.0 Sl IESH{O 5 [115 ] 4 [14.0 |[0.33 |0.92 |0.34 0.33 [0.27 | 0.38 0.26 118 131 143
s 21110" | 14 16 11 9 4 160 5 |70 6 [165 | 6 (165 | 5 | 9.0 5 |70 5 | 6.0 5 115 ] 0 5 [115 | 4 [14.0 |[0.32 |0.92 |0.34 0.33 [0.27 | 0.38 0.26 118 133 145
ol 235" | 14 16 11 9 5 |85 5 |65 FEEFIE L EENE R 5 |65 6 |80 Sl IESH{O 5 [115 ] 4 [14.0 |[0.32 |0.92 |0.36 0.33 [0.27 | 0.38 0.26 118 133 145
§ 250" | 15 17 12 9 5 | 9.0 5 |70 6 [165 | 6 (165 | 5 | 8.0 5 |70 6 |85 5 115 ] 0 5 [115 | 4 [14.0 [0.33 |0.91 |0.36 0.37 [0.28 | 0.42 0.30 119 135 147
267" | 16 18 12 9 5 |85 5 |65 FEEIE L ENE R I 5 [ 6.0 Sl IESH{O 5 [11.5 ] 4 [14.0 [0.32 [0.91 |0.34 0.37 [0.28 | 0.42 0.30 119 137 149
282" | 16 18 12 9 5 |85 5 | 6.0 6 [165 | 6 (165 | 65 |75 5 |65 6 | 8.0 5 115 ] 0 5 [11.0 | 4 [14.0 [0.32 |0.90 |0.36 0.37 [0.28 | 0.42 0.30 119 137 149
299" | 17 19 13 9 5 |85 I FEEE L EONE S I 6 |85 Sl NESH{O 5 [115 ] 4 [14.0 [0.33 |0.90 |0.36 0.37 [0.28 | 0.42 0.30 119 139 151
315" | 17 19 13 9 5 |80 5 [ 65 6 [1560] 6 (1560 5 |70 5 |65 6 |75 5 [1M5] 0 5 |[11.0] 4 [14.0 [0.33 |0.90 |0.36 0.37 |0.28 [0.42 0.30 119 139 151
SPAN(S)= 9 ft
DESIGN| MEMBER THICKNESSES HT (f)= 11 or 12
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X Tl A1 Bars | J3 Bars | HI Bars | H2 Bars | A2 Bars | J4 Bars | H3 Bars | B1 Bars B2 Bars F Bars Ja H3 J3 H1 H2 S=9ft HT = 11 fi[HT = 12 ft
(ft-in) | Thick | Thick. | Thick | Thick. | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc| G1 | Size [ctoc | Size |[ctoc| C4 K3 C7 C1 K2 C5 C6 in in in
o-10" | 10 10 10 10 5 [ 6.0 5 |85 6 [16.0 ] 6 [16.0 | 5 | 8.0 6 |65 6 [ 7.0 5 [115 [ 12 5 |70 4 [14.0 |0.55 |0.95 [0.49 0.44 [0.22 | 0.84 0.38 118 147 159
o| 26" 9 10 10 10 5175 FE GRS IE L EENE S 6 [85 6lllli7o Sl i ES {2 5 |[115 | 4 [14.0 |[0.50 |0.95 |0.46 0.44 [0.22 | 0.84 0.32 118 146 158
A 43" 8 10 10 10 4 165 5 |75 5 [125 | 5 [125 | 4 | 6.5 5 |70 5 | 6.0 5 115 [ 12 5 |95 4 [14.0 |10.45 |0.96 [0.40 0.48 [0.21 | 0.44 0.27 118 145 157
5 8 10 10 10 4 |65 F S 2150 IS 2i5] H4il 65 I 5 [6.0 Sl EdiESH{i2 5 [11.5 ] 4 [14.0 [0.43 |0.96 |0.37 0.43 [0.21 | 0.41 0.26 118 145 157
7'-6" 8 11 10 10 4 160 5 170 6 |[165 | 6 [165 | 4 | 6.5 5 170 5 |75 5 |[1M5] 0 5 |[115] 4 [14.0 [0.42 |0.96 |0.35 0.41 10.21 [0.41 0.27 118 146 158
ol 08" 12 11 10 10 5 [ 6.0 5 |85 FEEEEONE 6 |[6.0 FM Sl ESH{i2 5]llH65 4 [14.0 |0.56 |0.94 [0.50 0.44 [0.23 | 0.84 0.42 118 150 162
o| 24" 11 K 10 10 5 |70 5 |70 6 [160| 6 (160 | 5 |85 5 | 6.0 6 |65 5 115 [ 12 5 [11.5 | 4 [14.0 [0.49 |0.94 |0.47 0.44 [0.23 | 0.84 0.34 118 149 161
[ a3 8 10 10 10 5 |85 FI FEEEIE L EENE TR 5 |65 6175 Sl i ES {2 FES 4 [14.0 |0.45 |0.96 [0.43 0.49 [0.21 | 0.48 0.29 118 145 157
§ 5-11" 8 11 10 10 5 9.0 5 |70 6 (160 6 [16.0 | 4 | 6.0 5 |70 6 | 8.0 5 115 [ 12 5 [115 | 4 [14.0 [0.43 |0.96 |0.40 0.44 [0.21 10.43 0.28 118 146 158
7'-5" 9 11 10 10 4 165 SIS FEEZEE PSR BlI7E0) 5 [ 65 Sl HESHIO 5 [115 ] 4 [14.0 [0.42 [0.95 |0.36 0.42 10.21 [0.40 0.25 118 147 159
91" 9 11 10 10 4 6.0 5 170 5 [120] 5 [120 ] 5 | 9.0 5 170 5 [6.0 5 [115[ 0 5 [11.0 ] 4 [14.0 [0.41 |0.95 |0.35 0.41 [0.21 ]0.37 0.24 118 147 159
108" | 10 12 10 10 4 165 5 165 FEEZEE PSR 5 |65 5 |65 Sl HESHIO 5 [10.0 | 4 [14.0 [0.40 |0.95 |0.35 0.40 [0.22 | 0.37 0.25 118 149 161
123" | 10 12 10 10 4 6.0 5 6.0 6 [165 | 6 (165 | 5 | 9.0 6 |85 5 | 6.0 5 115 ] 0 5 | 9.0 4 [14.0 |10.42 |10.95 [0.34 0.39 [0.22 1 0.39 0.27 118 149 161
ol 130" 11 13 11 10 4 165 5 165 FEEZOIE PN E 5 [6.0 5 |65 Sl HESHIO 5 [10.0 | 4 [14.0 [0.39 |0.94 |0.34 0.39 [0.22 [0.37 0.24 119 151 163
o| 156" | 11 14 11 10 5 9.0 5 | 6.0 6 (160 6 [16.0 | 5 | 9.0 6 |85 5 |70 5 115 ] 0 5 | 9.0 4 [14.0 10.41 |10.94 [0.34 0.39 [0.22 1 0.39 0.26 119 152 164
Sran | 12 14 12 10 4 160 5 |65 FEEEIEIEENE S 5 [6.0 5 [ 6.0 Sl HESHIO 5 [10.0 | 4 [14.0 [0.39 |0.94 |0.34 0.39 [0.23 [0.38 0.26 119 153 165
§ 187" | 13 15 12 10 4 6.0 5 6.0 5 [120] 5 [120 | 5 | 9.0 6 |85 5 | 6.0 5 115 ] 0 5 9.0 4 [14.0 |10.41 10.93 [0.34 0.39 [0.23 | 0.36 0.24 119 155 167
203" | 13 15 12 10 4 160 6 [85 FlEEZONIENIPENE S 6 [80 5 [ 6.0 Sl HESHIO BEN 4 [14.0 [0.40 |0.93 [0.33 0.40 [0.24 | 0.36 0.24 119 155 167
s 21111" | 13 16 13 10 5 | 9.0 5 | 6.0 6 [165 | 6 (165 | 5 | 85 5 | 6.0 5 |65 5 115 ] 0 5 9.0 4 [14.0 |0.38 |0.93 |0.33 0.38 [0.23 | 0.38 0.26 120 156 168
ol 235" | 14 16 13 10 5190 6 [85 FEEEIE L EENE R 6 |80 6 |85 Sl INESH{O FEN 4 [14.0 |0.40 |0.93 [0.36 0.40 [0.24 | 0.38 0.26 120 157 169
§ 250" | 15 17 14 10 5 | 9.0 5 | 6.0 6 [165 | 6 (165 | 5 | 85 6 |85 6 |85 5 115 ] 0 5 9.0 4 [14.0 10.40 |0.92 |0.35 0.43 [0.24 | 0.41 0.30 120 159 171
26'-8" | 15 18 14 10 5 |85 6 |80 FEEEIE L EENE R 6 |80 5 [ 6.0 Sl ESH{O FED 4 [14.0 10.40 10.92 [0.33 0.44 [0.24 | 0.42 0.30 120 160 172
28'-2" | 16 18 14 10 5 |85 6 |80 6 |[16.0 | 6 [16.0 | 5 | 8.0 6 [75 6 |85 5 115 [0 5 |85 4 [14.0 |0.40 |0.92 [0.35 0.44 10.27 [0.41 0.30 120 161 173
29'10" | 16 19 15 10 5 80 6 |80 FEENIEIEONE 6 [85 5 6.0 Sl HESHIO 51185 4 [14.0 [0.40 |0.92 [0.32 0.45 [0.25 [ 0.41 0.30 121 162 174
315" | 17 19 15 10 5 185 6 [80 6 [165] 6 [165 | 5 |75 6 [80 6 |80 5 [1M5]0 5 185 4 114.0 10.40 10.91 ]0.35 0.4410.27 [0.41 0.30 121 163 175
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NOTE: IF DESIGN FILL FALLS BETWEEN TABULATED FILLS, USE THE ADJACENT TABULATED FILL WHICH
YIELDS THE GREATER MEMBER THICKNESS. IF THE MEMBER THICKNESSES ARE EQUAL, USE
THE ADJACENT TABULATED FILL WHICH YIELDS THE GREATER AREA OF REINFORCEMENT.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS OUTSIDE THE RANGE OF
TABULATED FILLS.

ALL DIMENSIONS ARE IN inch UNLESS OTHERWISE SPECIFIED.

COEFFICIENTS: DIMENSIONS MARKED WITH C# OR K# ARE THE PRODUCT
OF THE COEFFICIENT AND ITS ASSOCIATED MULTIPLIER.

DESIGN FILL HEIGHT GIVEN IN THE TABLES IS THE HEIGHT FROM THE TOP OF THE
EARTH FILL OR ROADWAY TO THE TOP OF THE TOP SLAB.

ALL CULVERTS MEET STRENGTH REQUIREMENTS FOR MILITARY 24 kips TANDEM AXLE LOADING.

MISSOURI HIGHWAY AND TRANSPORTATION COMMISSION

CONCRETE DOUBLE BOX CULVERT
MEMBER SIZES AND REINFORCEMENT

(HS20 & HS20 MOD. LOADING)

DATE: EFFECTIVE: 04-01-2002
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Span (S)= 10 ft
DESIGN MEMBER THICKNESSES HT (ft)= 7 or 8 or 9
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS TX Tl A1 Bars | J3 Bars | HI Bars | H2 Bars | A2 Bars | J4 Bars | H3 Bars | B1 Bars B2 Bars F Bars J4 H3 J3 H1 H2 S=101ft HT=7ft[HT=8ft[HT =9 ft
(ft-in) [ Thick | Thick. | Thick | Thick.| Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size [ctoc | Size | ctoc | Size | ctoc | G1 | Size |ctoc | Size | ctoc | C4 K3 C7 C1 K2 C5 Cé in in in in
0'-9" 11 12 9 9 5 |65 4 6.0 5 [120] 5 [120 ] 5 |85 6 [7.0 6 |85 5 [115 ] 12 5 170 4 [14.0 |0.42 [0.93 |0.50 0.42 10.28 [0.80 0.34 129 102 114 126
ol 2-5" 10 10 9 9 5|70 5 |80 FHE e T 5 | 6.0 D STl AESIR {2 5 |11.5 [ 4 |14.0 |0.34 [0.93 |0.48 0.43 |0.33 [0.65 0.31 129 99 111 123
3 42" 9 10 9 9 5 9.0 4 6.0 6 [165 ] 6 [165 | 4 | 6.0 4 6.0 6 |70 5 [115 ] 12 5 [115] 4 [14.0 [0.31 [0.94 [0.41 0.35 |0.27 [0.46 0.27 129 98 110 122
507 9 10 9 9 4 160 4 [ 6.0 I E E S TR 4 [ 6.0 6l li70 STl AESIR {2 5 |11.5[ 4 |14.0 |0.30 [0.94 |0.39 0.32 |0.27 [0.42 0.26 129 98 110 122
7'-5" 9 11 9 9 5 9.0 4 6.0 6 [15.0 [ 6 [15.0 [ 5 [ 9.0 4 6.0 6 |80 5 [1M5] 0 5 [115 ] 4 [14.0 [0.29 [0.94 |0.37 0.30 [0.27 [0.40 0.26 129 99 111 123
al 08" 12 13 9 9 6 |8.0 S FIEIE T EN ) 6 [ 65 A SRl EtinES {2 5 | 6.0 4 [14.0 |0.41 |0.92 [0.51 0.42 10.30 [0.83 0.39 129 104 116 128
gl 24" 11 11 9 9 5 | 6.0 5 [ 75 6 [125] 6 (125 | 5 |75 6 |8.0 7 |75 5 [115 ] 12 5 [115] 4 |14.0 [0.35 [0.92 |0.50 0.42 10.33 [0.83 0.32 129 101 113 125
o 4-2" 9 10 9 9 5 |80 5 |85 FHEE e TS 5 |85 6 | 6.0 STl | AESIR {2 Sl NEST{I4N lr4olfox32]l [0r94illoran 0.36 |0.32 [0.48 0.28 129 98 110 122
§ 5'-10" 9 11 9 9 5 |85 5 190 6 [145] 6 (145 ] 5 | 9.0 4 6.0 6 |75 5 [115 ] 12 5 [115 ] 4 |14.0 [0.30 [0.94 |0.39 0.32 10.28 [0.43 0.26 129 99 111 123
7'-5" 9 11 9 9 5 |85 SNy FnEE e e T SNy Y Il AESH (O] 5 1155 [ 4 [14.0 ]0:29[0:94 |0.:38 0.31 [0.28 [0.41 0.26 129 99 111 123
9'-0" 10 12 9 9 5 9.0 5 190 6 [15.0] 6 [15.0 | 5 |85 4 6.0 6 |8.0 5 [1M5] 0 5 115 ] 4 |14.0 [0.28 [0.93 |0.36 0.29 10.29 [0.38 0.25 129 101 113 125
107" | 11 13 9 9 511910 5 |85 FHEE TEMEENE T E 4 | 6.0 6 |85 Sl MAESE{IO) Sl innESH{IE4m 140027 oo sl [0136] 0.28 10.29 [0.38 0.25 129 103 115 127
122" | 11 13 9 9 5 |80 5 [ 75 6 |[145] 6 [145] 5 |75 5 |85 6 |75 5 1M5] 0 5 [115] 4 |14.0 [0.27 [0.93 |0.36 0.28 10.29 [0.38 0.25 129 103 115 127
ol 13-9" 12 14 9 9 5 |85 STl i7ES) GRS TE e T ) 5 | 8.0 Gl li7S Sl AESE{IO) Sl innESH{I4m 140027 [0r92]l [0136] 0.27 |0.29 [0.38 0.25 129 105 iz 129
o| 154" | 13 15 9 9 5 |85 5 170 6 [150] 6 [15.0 | 5 | 8.0 5 [ 75 6 |8.0 5 1M5] 0 5 [115 ] 4 |14.0 [0.27 [0.91 |0.36 0.27 10.30 [0.38 0.25 129 107 119 131
S0 | 13 15 9 9 F e 1| 7E0) FHEE e T e 51| i7E0) 6l IO 1| AESE (O] 5 |115 [ 4 |14.0 |0.26 [0.91 |0.36 0.27 |0.33 [0.38 0.25 129 107 119 131
§ 186" | 14 16 9 9 5 |75 5 |65 6 |[140] 6 (140 ] 5 |75 5 70 6 |70 5 1M5] 0 5 [115] 4 |14.0 [0.26 [0.91 |0.36 0.26 |0.33 [0.38 0.25 129 109 121 133
201" [ 15 g 10 9 5 |80 1| Hi7E0) GRS E SN T S ST i7ES) 61l IS 1| AESE (O] 5 |11.5 [ 4 |14.0 |0.26 [0.90 |0.36 0.31 |0.34 [0.41 0.29 130 flidid 123 135
5[ 219" | 15 17 10 9 5 |75 5 170 6 [140] 6 (140 ] 5 |75 5 170 6 |70 5 [1M5] 0 5 [115] 4 |14.0 [0.26 [0.90 |0.36 0.31 10.34 [0.41 0.29 130 111 123 135
o [I23133l| e 18 10 9 5l li7s 1| Hi7E0) FHEE e T e 1| 7E0) 6l IO 1| AESE (O] 5 |11.5 [ 4 |14.0 |0.26 [0.90 |0.36 0.30 |0.31 [0.41 0.29 130 113 125 137
§ 24'-10" | 17 18 11 9 5 |70 5 170 6 [13.0] 6 (130 5 | 7.0 5 170 6 |70 5 [1M5] 0 5 [115] 4 |14.0 [0.26 [0.90 |0.36 0.31 |0.31 [0.41 0.29 130 114 126 138
26'-6" | 17 19 11 9 1 ) 1| Hi7E0) FHERE TE e T ) 1| 7E0) 6l IO 1| AESE (O] 5 |11.5[ 4 |14.0 |0.26 [0.89 |0.36 0.31 |0.34 [0.41 0.29 130 115 127 139
280" | 18 20 11 9 5 |70 5 170 6 [135] 6 (135 5 | 7.0 5 70 6 |70 5 [1M5] 0 5 [115] 4 |14.0 [0.26 [0.88 |0.36 0.31 |0.35 [0.41 0.29 130 117 129 141
297" | 19 20 12 9 3 ) 1| i7EO) FHEE T T ) ST i7ES) 6 |65 1| MAESE (O] 5 |115[ 4 |14.0 |0.27 [0.88 |0.36 0.31 |0.35 [0.40 0.28 131 118 130 142
313" | 19 21 12 9 5 170 5 170 6 [13.0] 6 [13.0[ 5 [7.0 5 170 6 [ 70 5 [1M5] 0 5 [115] 4 [14.0 [0.27 [0.88 |0.35 0.31 [0.35 [0.40 0.28 131 119 131 143
SPAN (S)= 10 ft
DESIGN| MEMBER THICKNESSES HT (ft)= 10 or 11
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X Tl A1 Bars | J3 Bars | HI Bars | H2 Bars | A2 Bars | J4 Bars | H3 Bars | B1 Bars B2 Bars F Bars J4 H3 J3 H1 H2 S=10ft [HT=10fHT=11ft
(ft-in) | Thick | Thick. | Thick | Thick. | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc| G1 | Size | ctoc | Size |[ctoc| C4 K3 C7 C1 K2 C5 C6 in in in
09" 11 10 9 9 5 [ 6.0 5 |80 6 [165 ] 6 [165 | 5 | 8.0 6 |65 6 | 6.0 5 [115 ] 12 5 |60 4 [14.0 |0.47 [0.94 [0.46 0.42 10.25 [0.83 0.38 129 136 148
o| 25" 10 11 9 9 51l 7o S FEEE T RENTE TR 6 [85 7B Shl|EinES {2 5 |[115 | 4 |14.0 [0.43 [0.94 |0.47 0.51 10.24 | 0.83 0.31 129 136 148
A 42" 9 10 9 9 5 | 9.0 5 |80 6 (160 6 [16.0 | 5 | 9.0 5 |70 6 | 7.0 5 115 | 12 5 115 | 4 |14.0 [0.37 [0.95 |0.40 0.41 10.23 | 0.46 0.28 129 134 146
[ 510" 9 11 9 9 4 |60 S| 7S] FEEEE T ENE R S 6 | 8.0 STl RS2 5 |[115 | 4 |14.0 [0.36 [0.95 |0.38 0.37 10.23 | 0.42 0.26 129 135 147
7'-5" 9 11 9 9 5 9.0 5 170 6 |[165 ] 6 (165 5 |85 5 170 6 |80 5 [1M5] 0 5 [115 ] 4 |14.0 [0.34 [0.95 |0.37 0.35 10.23 [0.40 0.26 129 135 147
ol 08" 12 13 9 9 6 |80 S| 7S, R REENNE ) 6 |[6.0 61l 75 STl RS2 51|70 4 [14.0 |0.50 [0.93 [0.51 0.42 10.25 [0.83 0.38 129 140 152
o| 24" 11 11 9 9 6 |85 5 |65 6 [125 | 6 (125 | 5 | 7.0 6 [ 7.0 7 |75 5 115 | 12 5 115 | 4 |14.0 [0.43 [0.94 |0.49 0.42 10.24 | 0.83 0.32 129 137 149
[ a2 9 11 9 9 FE S 6 (145 | 6 [145 | 5 |85 S 6 | 6.0 SHl RS2 5 |115 ] 4 |14.0 [0.38 [0.95 |0.42 0.41 10.23 | 0.48 0.28 129 135 147
§ 5-10" 9 11 9 9 5 |85 5 |70 6 [145| 6 (145 | 5 |85 5 |70 6 |75 5 115 | 12 5 115 | 4 |14.0 [0.36 [0.95 |0.39 0.38 10.23 | 0.43 0.27 129 135 147
7'-5" 9 12 9 9 5 [ 85 S 6 [145] 6 [145[ 5 |85 S 6l IO SRS 5 [11.5 ] 4 [14.0 [0.34 [0.95 |0.37 0.35 10.23 [0.41 0.26 129 136 148
9'-0" 10 12 9 9 5 [9.0 5 |65 6 [165 ] 6 [165 | 5 |85 5 |70 6 |80 5 [1M5] 0 5 [115 ] 4 |14.0 [0.33 [0.94 |0.36 0.34 10.24 [0.38 0.25 129 137 149
10-7" | 11 13 9 9 FE] 5 | 6.0 FHEEENE RS 5 | 6.0 6 |85 SR 5 |11.5 ] 4 |14.0 [0.33 [0.94 |0.36 0.33 |0.24 | 0.38 0.25 129 139 151
122" | 11 13 10 9 5 |85 5 |70 6 (145 | 6 (145 | 5 | 8.0 5 |70 6 |75 5 M115] 0 5 115 | 4 |14.0 [0.32 [0.94 |0.36 0.32 10.24 | 0.38 0.25 130 139 151
ol 139" 12 14 10 9 5 |85 5 | 6.0 FHEEENE R 5 | 6.0 6 | 8.0 SR 5 |11.5 ] 4 |14.0 [0.32 [0.93 |0.36 0.32 10.24 | 0.38 0.25 130 141 153
g| 154" 13 15 10 9 5 | 9.0 5 6.0 6 [165 | 6 (165 | 5 | 8.0 5 6.0 6 | 8.0 5 M115] 0 5 [11.0 | 4 |14.0 [0.32 [0.93 |0.36 0.32 10.25 | 0.38 0.25 130 143 155
ol 170" | 13 15 11 9 5 |80 5 |6.0 FEEEEEENE 5 | 6.0 F SR 5 |115 ] 4 |14.0 [0.32 |0.93 |0.35 0.32 10.25 | 0.38 0.25 130 143 155
§ 186" | 14 16 K 9 5 |80 5 | 6.0 6 [145| 6 (145 | 5 |75 5 6.0 6 |75 5 M115] 0 5 [11.0 | 4 |14.0 [0.31 [0.92 |0.35 0.32 10.25 | 0.37 0.25 130 145 157
201" | 15 iz 12 9 5 |80 FEE FEEEEEENE FEE FE SRR 5 |115 ] 4 |14.0 [0.32 |0.92 |0.35 0.36 |0.26 | 0.41 0.29 131 147 159
s 219" | 15 17 12 9 5 |80 5 | 6.0 6 [145| 6 (145 | 5 |75 5 | 6.0 6 |75 5 M115] 0 5 [11.0 ]| 4 |14.0 [0.31 [0.92 |0.35 0.36 |0.26 | 0.41 0.29 131 147 159
ol 23-3" | 16 18 12 9 5 |80 6 [85 FEEE I E e 6 [85 6l 75 SRR 5 105 | 4 |14.0 [0.33 [0.91 |0.35 0.37 10.27 | 0.40 0.29 131 149 161
§ 24'11" | 16 18 13 9 5 |75 5 | 6.0 6 (140 | 6 (140 | 5 | 7.0 5 6.0 6 | 7.0 5 M115] 0 5 [11.0 | 4 |14.0 [0.31 [0.91 |0.35 0.36 |0.26 | 0.40 0.28 131 149 161
26'-6" | 17 19 13 9 FE 6 [85 FEEEE B ) 5 | 6.0 F SRR 5 105 4 |14.0 [0.31 [0.91 |0.35 0.37 10.27 | 0.40 0.28 131 151 163
28-0" | 18 20 13 9 5 |75 6 |85 6 (145 | 6 (145 | 5 | 7.0 6 |85 6 | 7.0 5 M115] 0 5 195 4 [14.0 |10.33 [0.90 |0.35 0.37 10.27 [ 0.40 0.28 131 153 165
298" | 18 20 14 9 F ) 5 | 6.0 FEEEEEENE ) 5 | 6.0 F) Shl|EdinESE{lo) 5 [11.0 | 4 |14.0 [0.32 [0.90 |0.34 0.36 |0.27 | 0.40 0.28 132 153 165
313 | 19 21 14 9 5 70 6 [85 6 |[140] 6 (140 5 |70 6 [85 6 |70 5 [1M5] 0 5 [10.0 | 4 114.0 [0.34 [0.90 |0.34 0.37 10.28 [0.40 0.28 132 155 167
SPAN (S)= 10 ft
DESIGN| MEMBER THICKNESSES HT (ft)= 12 or 13
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X Tl A1 Bars | J3 Bars | HI Bars | H2 Bars | A2 Bars | J4 Bars | H3 Bars | B1 Bars B2 Bars F Bars J4 H3 J3 H1 H2 S=10ft [HT=12ftHT =13t
(ft-in) | Thick | Thick. | Thick | Thick. | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size |ctoc| G1 | Size | ctoc | Size |[ctoc| C4 K3 C7 C1 K2 C5 C6 in in in
09" 11 11 10 10 5 [ 6.0 5 |70 6 [16.0 ] 6 [16.0 | 5 | 8.0 6 |[6.0 6 | 6.0 5 [115 ] 12 5 |65 4 [14.0 |0.55 [0.95 [0.47 0.43 10.21 [0.82 0.36 130 161 173
o| 25" 10 11 10 10 ) S FEEE RN 6lllli7io il s SHl RS2 5 |[115 | 4 |14.0 [0.50 [0.95 |0.46 0.43 10.20 | 0.82 0.31 130 160 172
A 42" 9 10 10 10 5 | 9.0 5 |70 6 [165 | 6 (165 | 5 | 85 6 |80 6 | 7.0 5 115 | 12 5 195 4 [14.0 |0.45 |0.96 |0.40 0.48 10.20 | 0.46 0.28 130 158 170
*[ 510" 9 11 10 10 FE] S FEEEEENE RN FIEN 6 | 8.0 SHl| RS2 FIED 4 [14.0 |0.44 |0.96 |0.38 0.43 10.20 | 0.42 0.27 130 159 171
7'-5" 9 1 10 10 5 9.0 5 160 6 |[165 ] 6 (165 5 |85 6 [85 6 |75 5 [1M5] 0 5 195 4 [14.0 |0.42 |0.96 |0.37 0.41 10.20 [0.40 0.26 130 159 171
ol 08" 12 11 10 10 6 |80 S FEE T RENTE ) 7| s, 6 |6.0 STl RS2 5 |60 4 [14.0 |0.58 [0.94 [0.47 0.43 |0.21 [0.82 0.39 130 162 174
o| 24" 11 11 10 10 5 | 6.0 5 6.0 6 [125 | 6 (125 | 5 | 7.0 6 [ 7.0 7 |75 5 115 | 12 5 115 | 4 |14.0 [0.50 [0.95 |0.48 0.43 10.21 | 0.82 0.32 130 161 173
[ a2 9 11 10 10 FED FES 6 (145 | 6 [145 | 5 |85 5 |6.0 F) SHl| RS2 FES 4 [14.0 |0.44 [0.96 |0.41 0.49 10.20 | 0.48 0.28 130 159 171
§ 5-10" 9 11 10 10 5 |85 5 |65 6 [145| 6 (145 | 5 |85 5 |60 6 | 7.0 5 115 | 12 5 105 | 4 |14.0 [0.42 [0.96 |0.39 0.43 10.20 | 0.43 0.27 130 159 171
7'-5" 9 12 10 10 5 [ 85 5 [6.0 FEEEE eSS R 6 [85 5 [ 6.0 SRS SIS 4 [14.0 |0.43 |0.96 |0.35 0.41 10.20 [0.41 0.26 130 160 172
9'-0" 10 12 10 10 5 9.0 6 |85 6 [16.0 ] 6 [16.0 | 5 | 8.0 6 |80 6 |8.0 5 [11M5] 0 5 190 4 [14.0 [0.42 [0.95 |0.36 0.42 10.21 [0.38 0.25 130 161 173
108" | 10 13 11 10 5 [ 85 5 [6.0 FEEEE eSS R 5 [6.0 5 |60 SRS SIS 4 [14.0 [0.39 |0.95 [0.33 0.39 [0.20 [0.38 0.25 131 162 174
122" | 11 14 11 10 5 |85 6 |80 6 (145 | 6 (145 | 5 |75 6 |80 6 |75 5 M115] 0 5 190 4 [14.0 |10.40 [0.95 |0.35 0.40 10.23 | 0.38 0.25 131 164 176
ol 139" 12 14 12 10 51190 5 [6.0 FEEEIE RSB E 6 [85 6 |80 SRS S 4 [14.0 [0.40 |0.94 [0.35 0.38 [0.21 [0.38 0.25 131 165 177
g| 15-5 12 15 12 10 5 |80 6 |80 6 [145| 6 (145 | 5 | 8.0 6 |80 6 |85 5 M115] 0 5 190 4 [14.0 |10.40 [0.94 |0.35 0.39 10.24 | 0.38 0.25 131 166 178
SR 15 12 10 5 [ 85 s FEEEIE RSN FI 6l l7s SRS 5 |85 4 [14.0 [0.39 [0.94 [0.35 0.39 [0.22 [0.37 0.25 131 167 179
§ 186" | 14 16 13 10 5 |85 6 |80 6 (160 | 6 (160 | 5 |75 6 |75 6 |75 5 M115] 0 5 190 4 [14.0 10.39 [0.93 |0.35 0.39 10.24 |0.37 0.25 132 169 181
202" | 14 ilt( 13 10 51 I8O ez el 4ol elNi4iol sl s FI 6 |80 SRS 5 85 4 [14.0 [0.39 |0.93 [0.34 0.39 [0.24 [0.37 0.25 132 170 182
5[ 219" | 15 17 14 10 5 |85 6 |80 6 [1560| 6 (160 | 5 |75 6 |75 6 |75 5 M115] 0 5 |85 4 [14.0 |10.39 [0.93 |0.34 0.42 10.25 | 0.40 0.28 132 171 183
ol 234" | 15 18 14 10 5 |80 FIME FEEEE e ) 6lllli7io 6 | 8.0 Sl EdinESE{lo) 5 |80 4 [14.0 |10.39 [0.93 |0.34 0.42 10.24 | 0.40 0.28 132 172 184
§ 24'11" | 16 19 15 10 5 |80 6 |80 6 (145 | 6 (145 | 5 | 7.0 6 |80 6 | 7.0 5 M115] 0 5 |85 4 [14.0 |10.39 [0.92 |0.34 0.42 10.25 | 0.40 0.28 133 174 186
26'-6" | 17 19 15 10 5 |80 FME FEEE SN T ) 6lllli7o F) Shl|EinESE{lo) 5 |80 4 [14.0 |10.39 [0.92 |0.34 0.42 10.25 | 0.40 0.28 133 175 187
281" | 17 20 16 10 5 |75 6 [75 6 [135] 6 (135 5 |70 6 [75 6 |75 5 [1M5] 0 5 |85 4 [14.0 |0.39 [0.92 [0.34 0.42 10.25 [0.40 0.28 133 176 188
29'-8" | 18 20 16 10 SIS FE Gl 4o el sl I 6l 7O SR 5 [80 4 [14.0 [0.38 [0.92 [0.34 0.42 [0.25 [0.39 0.28 133 il 189
313 | 19 21 16 10 5175 6 [ 70 6 |[145] 6 [145] 5 |70 6 [ 70 6 |70 5 1M5] 0 5175 4 114.0 10.39 |0.91 |0.34 0.42 10.26 [0.39 0.28 133 179 191
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NOTE: IF DESIGN FILL FALLS BETWEEN TABULATED FILLS, USE THE ADJACENT TABULATED FILL WHICH

YIELDS THE GREATER MEMBER THICKNESS. IF THE MEMBER THICKNESSES ARE EQUAL, USE
THE ADJACENT TABULATED FILL WHICH YIELDS THE GREATER AREA OF REINFORCEMENT.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS OUTSIDE THE RANGE OF
TABULATED FILLS.

ALL DIMENSIONS ARE IN inch UNLESS OTHERWISE SPECIFIED.

COEFFICIENTS: DIMENSIONS MARKED WITH C# OR K# ARE THE PRODUCT
OF THE COEFFICIENT AND ITS ASSOCIATED MULTIPLIER.

DESIGN FILL HEIGHT GIVEN IN THE TABLES IS THE HEIGHT FROM THE TOP OF THE
EARTH FILL OR ROADWAY TO THE TOP OF THE TOP SLAB.

ALL CULVERTS MEET STRENGTH REQUIREMENTS FOR MILITARY 24 kips TANDEM AXLE LOADING.

MISSOURI HIGHWAY AND TRANSPORTATION COMMISSION

CONCRETE DOUBLE BOX CULVERT
MEMBER SIZES AND REINFORCEMENT

(HS20 & HS20 MOD. LOADING)

DATE: EFFECTIVE: 04-01-2002

703.45B 7




Span (S)= 11 ft
DESIGN MEMBER THICKNESSES HT (ft)= 8 or 9 or 10
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X Tl A1 Bars | J3 Bars | H1 Bars | H2 Bars | A2 Bars | J4 Bars | H3 Bars | B1 Bars B2 Bars F Bars J4 H3 J3 H1 H2 S=11ft HT =8 ft [HT = 9 ft [HT = 10 ft
(ft-in) | Thick | Thick. | Thick | Thick.| Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size [ctoc | Size | ctoc| G1 | Size [ctoc | Size |[ctoc | C4 K3 C7 Cc1 K2 C5 C6 in in in in
0'-9" 11 12 9 9 6 |85 5 |80 6 [1560] 6 [156.0 ] 5 | 8.0 6 |65 6 [7.0 5 [115 [ 12 5 |70 4 [14.0 |0.41 10.93 [0.48 0.41 |0.29 | 0.81 0.34 141 114 126 138
ol 2-5" 10 11 9 9 FE S| N7 SN 2O TR 2 ol RIS R7o FED il i7EQ) B 51 |MAi0N|174 1 [14:01[0:351]10:941 [0:47 0.45 [0.29 | 0.61 0.30 141 112 124 136
3 4" 10 10 9 9 5 |80 5 |85 6 [165 ] 6 [165 | 5 | 8.0 5 |70 7 |80 5 |[115 ] 12 5 |[115] 4 [14.0 [0.31 |0.94 |0.42 0.35 [0.26 | 0.45 0.27 141 111 123 135
[ 59" 10 11 9 9 5 | 8.0 FED FEEL TE TSR] Sl Ni7es [k I EinEST W2 5 [115 | 4 [14.0 [0.30 [0.94 [0.41 0.31 [0.29 | 0.41 0.25 141 112 124 136
74" 10 12 9 9 5 180 5 [75 6 [145] 6 [145] 5 [80 5 [75 6 [70 5 [115] 0 5 [115 ] 4 [14.0 [0.29 [0.94 [0.37 0.30 [0.29 [0.40 0.25 141 113 125 137
ol 0-8" 12 13 9 9 Gl Hi7Es Sl Hi7es S TEEEN T {74l Mi7es Gll[H7io S R E S 2 [ERY 4 [14.0 |0.44 10.93 |0.50 0.41 |0.30 [ 0.81 0.37 141 116 128 140
gl 23" 12 11 9 9 6 |75 5 |70 6 [120] 6 [120]| 5 | 7.0 6 |70 7 |65 5 |[115 ] 12 5 |[115] 4 [14.0 [0.35 |0.93 |0.48 0.41 |0.30 | 0.81 0.31 141 114 126 138
ol 41" 10 11 9 9 Sl H7EQ) Sl N7 S TE RSN Sl N7 F[EY I EnESH W2 5 1155 | 4 [14.0 [0:31 [0.94 [0.41 0.36 [0.29 | 0.48 0.27 141 112 124 136
§ 5'-9" 10 11 9 9 5 [ 75 5 |70 6 [185] 6 [185 | 5 |75 5 |70 6 6.0 5 |[115 ] 12 5 |[115] 4 [14.0 [0.30 |0.94 |0.39 0.31 [0.29 | 0.42 0.26 141 112 124 136
74" 10 12 9 9) 7S] F S TE TS e FY ClIE7O Sl IAESH O] 5l [MAEN 4 [14:010:297[0:941[[0:37 0.30 [0.29 [0.40 0.25 141 113 125 137
811" | 11 13 9 9 5 |80 5 |70 6 [145] 6 [145] 5 | 8.0 5 [ 75 6 [7.0 5 [115] 0 5 [115] 4 [14.0 [0.28 |0.93 |0.36 0.28 [0.29 | 0.38 0.24 141 115 127 139
10-7" | 11 14 9 9 Sl H7EQ) Sl N7 FPEE TE REEN S Sl N7 FM Sl EnESH IC] 511|504 1 [14.0][0:27]10:9311[10:35 0.28 [0.29 | 0.37 0.24 141 116 128 140
121" | 12 14 9 9 5 |75 5 |65 6 [125] 6 [125| 5 | 7.0 5 |70 6 [ 70 5 [115] 0 5 |[115] 4 [14.0 [0.27 |0.93 |0.35 0.27 |0.29 | 0.37 0.24 141 117 129 141
ol 13-8" 13 15 9 9 Sl 7S] FEN GO TE e ] FEE FM Sl EnESH o] 5 1155 | 4 [14.0 [0:26 [0.92 [0.35 0.26 [0.30 | 0.37 0.24 141 119 131 143
o| 153" | 14 16 10 9 5 |75 5 70 6 [1835] 6 [185 | 5 | 7.0 5 70 6 [ 70 5 [115] 0 5 |[115] 4 [14.0 [0.26 |0.92 |0.35 0.27 |0.30 | 0.37 0.24 142 121 133 145
Z[1e-10"| 15 17 10 9 Sl H7EQ) FEN P TE REEN S Sl N7 FEE Sl EnESH o] 5 |[115 | 4 [14.0 [0.26 [0.92 |0.36 0.27 |0.31 | 0.40 0.27 142 123 135 147
g 185" | 15 17 10 9 5 170 5 | 6.0 6 [125] 6 [125 | 5 | 7.0 5 | 6.0 6 |65 5 [115] 0 5 |[115] 4 [14.0 [0.26 |0.91 |0.35 0.30 [0.30 | 0.40 0.27 142 123 135 147
200" | 16 18 11 9 Sl H7EQ) FEE P TE REEN S Sl N7 FEE Sl EnESH o] 5 |[115 | 4 [14.0 [0.26 [0.90 [0.35 0.30 [0.31 | 0.40 0.27 142 125 137 149
5| 217" | 17 19 11 9 5 170 5 |65 6 [125] 6 [125 | 5 | 7.0 5 70 6 |65 5 [115] 0 5 |[115] 4 [14.0 [0.26 |0.90 |0.35 0.30 [0.31 | 0.40 0.27 142 127 139 151
o [I231E250 7 19 11 9 Sl H7EQ) FEY P TE EE S FE FEY Sl EnESH o] 5 |[115 | 4 [14.0 [0.26 [0.90 [0.35 0.30 [0.31 | 0.40 0.27 142 127 139 151
§ 249" | 18 20 12 9 5 70 5 |65 6 [125 ]| 6 [125 | 5 | 6.5 5 |70 6 |65 5 [115] 0 5 |[115] 4 [14.0 [0.26 |0.89 |0.35 0.30 [0.31 |0.39 0.27 143 129 141 153
264" | 19 21 12 9 Sl H7EQ) FEN FEP TE RS Sl N7 F[EE Sl EnESH o] 5 |115 | 4 [14.0 [0.26 [0.89 |0.34 0.30 [0.32 | 0.39 0.27 143 131 143 155
271" | 19 21 12 9 5 |65 5 | 6.0 6 [120] 6 [120 ]| 5 | 6.0 5 | 6.0 6 6.0 5 [115] 0 5 |[115] 4 [14.0 [0.26 |0.89 |0.34 0.30 [0.32 | 0.39 0.27 143 131 143 155
29'-6" | 20 22 13 9 BEE B EE G TE RS ] Sl N7 F[E Sl EnESH o] 5 |[115 ] 4 |14.0 [0.26 |[0.88 |0.34 0.30 [0.32 | 0.39 0.27 143 133 145 157
311" [ 21 23 13 9 5 [ 65 5 6.0 6 [125] 6 [125 ] 5 [6.0 5 |65 6 [6.0 5 [115] 0 5 [11.0 ] 4 [14.0 [0.26 [0.88 [0.34 0.30 [0.32 [0.39 0.27 143 135 147 159
SPAN(S)= 11 ft
DESIGN| MEMBER THICKNESSES HT (ft)= 11 or 12
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
T8 BS X Tl A1 Bars | J3 Bars | H1 Bars | H2 Bars | A2 Bars | J4 Bars | H3 Bars | B1 Bars B2 Bars F Bars Ja H3 J3 H1 H2 S=11ft [HT=11f[HT=12ft
(ft-in) | Thick | Thick. | Thick | Thick.| Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size [ctoc| G1 | Size | ctoc | Size [ctoc | C4 K3 C7 C1 K2 C5 C6 in in in
0-9" 11 12 10 10 6 |80 5 |70 6 [1560] 6 [160 ] 5 |75 6 |6.0 6 [70 5 [115 [ 12 5 |70 4 [14.0 |0.48 10.94 [0.48 0.42 [0.22 [ 0.81 0.34 142 150 162
o5y 10 11 10 10 FEY FEE G20 | eI 2 o RSz, FI 7di MiEs) S RS 02 5 [115 ] 4 [14.0 [0.41 |0.95 |0.47 0.42 [0.22 | 0.81 0.29 142 148 160
a 4" 10 11 10 10 5 |80 5 |70 6 [160 ]| 6 [160 | 6 |75 5 |65 7 |75 5 [115 | 12 5 [11.5 | 4 [14.0 [0.37 |0.95 |0.42 0.40 [0.22 | 0.46 0.27 142 148 160
[ 59 10 11 10 10 FEE 5l N7 FEETE RS Sl Ni7o R S RS 2 5 [115 ] 4 [14.0 [0.35 |0.95 [0.41 0.37 [0.22 | 0.41 0.26 142 148 160
74" 10 12 10 10 5 |80 5 |70 6 [145] 6 [145] 5 |80 5 |65 6 [70 5 [1M5] 0 5 |[115] 4 [14.0 [0.34 |0.95 |0.36 0.35 [0.22 [ 0.40 0.25 142 149 161
ol 08" 12 13 10 10 Gl 5l N7 R ITEEENE Al Mz FEE B AR 5]ll[60 4 [14.0 |0.51 ]0.94 [0.50 0.42 [0.23 [ 0.81 0.36 142 152 164
gl 23" 12 12 10 10 6 | 8.0 5 |65 6 [120 ]| 6 [120]| 5 | 7.0 6 | 7.0 7 170 5 |[115 | 12 5 [115 | 4 [14.0 [0.42 |0.94 |0.48 0.42 [0.23 | 0.81 0.31 142 151 163
ol 41" 10 11 10 10 Sl li7Eo) 5Nz AR TE RN E S FEN R S RS 02 5 [115 ] 4 [14.0 [0.37 |0.95 [0.43 0.41 [0.22 1 0.48 0.27 142 148 160
§ 5'-9" 10 12 10 10 5 |75 5 |70 6 [1835]| 6 [135 | 5 | 8.0 5 |65 6 [ 7.0 5 [115 | 12 5 [115 | 4 [14.0 [0.35 |0.95 |0.39 0.37 [0.22 10.43 0.26 142 149 161
74" 10 12 10 10 Bl N7ES] HIEE FEEETE RS HIEN Gll[l7O BEREEw 5 [115 ] 4 [14.0 [0.34 [0.95 [0.37 0.35 |0.22 [ 0.40 0.25 142 149 161
811" | 11 13 10 10 5 |80 5 [ 6.0 6 [145] 6 [145] 5 |75 5 [ 6.0 6 [70 5 [1M5] 0 5 [115] 4 [14.0 [0.33 [0.94 |0.36 0.33 [0.22 [ 0.38 0.24 142 151 163
10-7" | 11 14 10 10 S FED P TE PRSI E R 6 |85 FE FEAE T 5 |[115 | 4 [14.0 [0.34 |0.94 [0.35 0.34 [0.25 | 0.37 0.24 142 152 164
121" | 12 14 10 10 5 |75 6 | 8.0 6 [130] 6 [130]| 5 | 7.0 6 |75 6 [ 7.0 5 [115] 0 5 [11.0 | 4 [14.0 [0.33 |0.94 |0.35 0.33 [0.24 | 0.37 0.24 142 153 165
ol 138" 13 15 1" 10 S 6 |85 R ITEEENE Y 6 |85 MY FEAE T 5 [11.0 | 4 [14.0 |0.33 [0.93 [0.35 0.33 [0.24 | 0.37 0.24 143 155 167
gl 153" 14 16 11 10 5 |70 6 | 8.0 6 [125 ]| 6 [1256 | 6 | 7.0 6 | 8.0 6 [ 7.0 5 [115] 0 5 [105 | 4 [14.0 [0.33 |0.93 |0.35 0.33 [0.26 | 0.37 0.24 143 157 169
ol 161" | 14 i 12 10 ) 6 |85 PR TE PRSI E Y 6 |85 Gz FEAE T 5 [11.0 | 4 [14.0 |[0.33 |0.93 |0.34 0.33 [0.24 | 0.37 0.24 143 158 170
«z 185" | 15 17 12 10 5 |70 6 | 8.0 6 [125 ]| 6 [1256 | 6 | 7.0 6 | 8.0 6 |65 5 [115] 0 5 [105 | 4 [14.0 |[0.32 |0.92 |0.34 0.36 [0.26 | 0.40 0.27 143 159 171
200" | 16 18 12 10 ) FE R IE RN E FE FEE FEAE T FES 4 [14.0 |0.32 |0.92 [0.34 0.36 [0.25 | 0.40 0.27 143 161 173
s 217" | 17 19 13 10 5 |70 6 | 8.0 6 [125 ]| 6 [1256 | 5 | 6.5 6 | 8.0 6 [ 7.0 5 [115] 0 5 [105 | 4 [14.0 |[0.32 |0.92 |0.34 0.36 [0.25 | 0.39 0.27 144 163 175
< [I2325 7 20 13 10 ) FE FEPEE TE PRSI EEE FED Gz FEAE T RN 4 [14.0 |0.32 |0.91 [0.34 0.36 [0.27 | 0.39 0.27 144 164 176
§ 249" | 18 20 14 10 5 |70 6 | 8.0 6 [130 ] 6 [13.0]| 5 | 6.5 6 | 8.0 6 |65 5 [115] 0 5 [10.0 | 4 [14.0 [0.32 |0.91 |0.34 0.36 [0.25 | 0.39 0.27 144 165 177
265" | 18 21 14 10 ) FE G TE PSR FED Glll7io FEAE T FEN 4 [14.0 |10.32 |10.91 [0.33 0.36 [0.27 | 0.39 0.27 144 166 178
2711 | 19 21 14 10 5 |70 6 | 7.0 6 [125 ]| 6 [125 | 5 | 6.0 6 | 7.0 6 | 6.0 5 [115] 0 5 9.0 4 [14.0 |0.32 |0.90 [0.34 0.36 [0.28 | 0.39 0.27 144 167 179
296" | 20 22 15 10 ) FED FEPEE TE PSS FED FEE Sl EESH e FEN 4 [14.0 ]10.32 10.90 [0.33 0.36 [0.28 | 0.38 0.27 145 169 181
312" | 20 23 15 10 5 |65 6 |70 6 [120] 6 [120] 5 | 6.0 6 |75 6 [ 65 5 [1M5] 0 5 9.0 4 [14.0 ]0.32 10.90 [0.33 0.36 [0.28 [ 0.38 0.27 145 170 182
SPAN(S)= 11 ft
DESIGN| MEMBER THICKNESSES HT (ft)= 13 or 14
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X Tl A1 Bars | J3 Bars | H1 Bars | H2 Bars | A2 Bars | J4 Bars | H3 Bars | B1 Bars B2 Bars F Bars Ja H3 J3 H1 H2 S=11ft [HT=13fHT =14 ft
(ft-in) | Thick | Thick. | Thick | Thick.| Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size [ctoc| G1 | Size | ctoc | Size [ctoc| C4 K3 C7 C1 K2 C5 C6 in in in
0'-8" 12 12 11 11 5 | 6.0 5 |70 6 [16.0 ] 6 [16.0 | 5 | 8.0 6 |6.0 6 [70 5 [115 [ 12 5 |75 4 [14.0 |0.53 |0.95 |0.46 0.42 [0.20 | 0.81 0.35 143 175 187
o5y 10 11 1" 11 FEE FIED FEPEE TE RSN E Y 6 |65 7d Mi7Es) S RS 02 5 [11.0 | 4 [14.0 [0.47 |0.96 |0.46 0.42 [0.19 | 0.81 0.29 143 172 184
§ 41" 10 11 11 11 5 |85 5 |70 6 [156.0 ]| 6 [16.0 | 5 | 8.0 6 | 7.0 6 |65 5 [115 | 12 5 [105 | 4 [14.0 [0.44 |0.96 |0.42 0.47 [0.19 | 0.46 0.27 143 172 184
5'-9" 10 11 11 11 FEE FEE FEETE R E S FI R S RS 2 HIER 4 [14.0 |0.42 |10.96 [0.40 0.42 [0.19 | 0.41 0.26 143 172 184
74" 10 12 1 11 5 [ 85 5 | 6.0 6 [145] 6 [145] 5 |75 6 |80 6 [70 5 [1M5] 0 5 9.0 4 [14.0 |0.41 10.96 |0.36 0.40 [0.19 | 0.40 0.25 143 173 185
ol 06" 14 13 11 11 Gl S FEEEITEEENE il N7 FEE B AR HES 4 [14.0 |0.55 |0.94 [0.49 0.42 [0.20 [ 0.81 0.38 143 178 190
gl 23" 12 12 11 11 6 |80 6 |85 6 [120 ]| 6 [120]| 5 | 7.0 6 |65 7 170 5 [115 | 12 5 [115 | 4 [14.0 |[0.48 |0.95 |0.47 0.44 10.22 | 0.81 0.31 143 175 187
ol 41" 10 11 1" 11 Sl li7Eo) FIED FEEETE RN E Y FI FEY S RS 02 5 [105 | 4 [14.0 [0.44 |0.96 |0.40 0.48 [0.19 | 0.48 0.27 143 172 184
§ 5'-9" 10 12 11 11 5 |75 5 | 6.0 6 [1835]| 6 [1356| 6 |75 6 | 8.0 6 [ 7.0 5 [115 | 12 5 |95 4 [14.0 |10.42 |10.96 [0.38 0.43 [0.19 | 0.42 0.26 143 173 185
74" 10 12 11 11 Bl Ni7ES] 6 |85 FEEETEEREENE [ S BEREEw BER 4 [14.0 |0.41 10.96 [0.37 0.42 10.21 [ 0.40 0.25 143 173 185
811" | 11 13 11 11 5 |80 6 |8.0 6 [145] 6 [145] 5 | 7.0 6 |75 6 [70 5 [1M5] 0 5 9.0 4 [14.0 |0.40 ]0.95 |0.35 0.40 [0.22 1 0.38 0.24 143 175 187
10-7" | 11 14 11 11 BllH7Es] Bl FEEEIEE RS Bl ell[l7E5 AR 5180 4 [14.0 [0.40 |0.95 [0.34 0.39 [0.22 [0.37 0.24 143 176 188
121" | 12 15 12 11 5 |75 6 | 8.0 6 [135]| 6 [1356]| 65 | 7.0 6 | 7.0 6 [ 7.0 5 [115] 0 5 |85 4 [14.0 |10.39 |0.95 [0.34 0.39 [0.22 1 0.37 0.24 144 178 190
ol 138" 13 15 2 11 5 80 Bl FEE e TS I ell[l7O AR 5180 4 [14.0 |0.38 |0.94 [0.34 0.38 [0.22 [0.37 0.24 144 179 191
o| 154" | 13 16 13 11 5 |70 6 |75 6 [125 ]| 6 [1256 | 6 | 7.0 6 | 7.0 6 [ 7.0 5 [115] 0 5 |85 4 [14.0 |0.38 |0.94 [0.34 0.38 [0.22 1 0.37 0.24 144 180 192
(61" | 14 il 13 11 BIlH7ES] Bl FEEETEEEEN S BlI7 ell[l7o BEREEw B 4 [14.0 |0.38 |0.94 [0.34 0.38 [0.23 | 0.36 0.24 144 182 194
«z 185" | 15 17 14 11 5 |75 6 | 7.0 6 [130 ] 6 [130]| 5 | 7.0 6 | 7.0 6 |65 5 [115] 0 5 |80 4 [14.0 |10.37 |0.93 [0.34 0.41 [0.23 | 0.39 0.27 145 183 195
200" | 16 18 14 11 BIlH7ES] Bl FEEEIEE RS I ell[l7O AR B 4 [14.0 |0.37 |0.93 [0.34 0.41 ]0.23 [ 0.39 0.27 145 185 197
5| 218" | 16 19 15 11 5 |70 6 | 7.0 6 [125 ]| 6 [125 | 5 | 6.5 6 | 7.0 6 [ 7.0 5 [115] 0 5 |80 4 [14.0 |0.37 |0.93 |0.33 0.41 [0.23 | 0.39 0.27 145 186 198
< [I23i251 7 20 15 11 F ) FID FEPEE TE PR B EE FI MY FEAE T 5]l 7o 4 [14.0 |0.37 |10.92 [0.33 0.41 [0.23 | 0.39 0.27 145 188 200
§ 2410 | 17 20 16 11 5 |70 6 | 7.0 6 [125 ]| 6 [1256 | 5 | 6.5 6 | 7.0 6 [ 7.0 5 [115] 0 5 |75 4 [14.0 |10.37 10.92 |0.33 0.41 [0.23 | 0.39 0.27 146 188 200
265" | 18 21 16 11 ) Billl|Hi7o FEREE TE PRSI EEE F G Sl EESH e 5]l 4 [14.0 |10.37 |10.92 [0.33 0.40 [0.24 | 0.39 0.27 146 190 202
2711 | 19 21 17 11 5 170 6 |70 6 [125 ] 6 [125 ] 5 | 6.0 6 |70 6 [65 5 [1M5] 0 5 |75 4 [14.0 |0.37 10.92 [0.33 0.41 [0.24 [0.38 0.27 146 191 203
29'-6" | 20 22 7 11 GO BllI7Q XS IEEEEN S BlI7 S AR B 4 [14.0 |0.37 |0.92 [0.33 0.40 [0.24 [ 0.38 0.27 146 193 205
312" | 20 23 17 11 5 165 6 |65 6 [125] 6 [125] 5 6.0 6 |65 6 [ 65 5 [1M5] 0 5170 4 [14.0 ]10.37 10.91 ]0.32 0.40 ]0.24 10.38 0.27 146 194 206
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NOTE: IF DESIGN FILL FALLS BETWEEN TABULATED FILLS, USE THE ADJACENT TABULATED FILL WHICH
YIELDS THE GREATER MEMBER THICKNESS. IF THE MEMBER THICKNESSES ARE EQUAL, USE
THE ADJACENT TABULATED FILL WHICH YIELDS THE GREATER AREA OF REINFORCEMENT.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS OUTSIDE THE RANGE OF
TABULATED FILLS.

ALL DIMENSIONS ARE IN inch UNLESS OTHERWISE SPECIFIED.

COEFFICIENTS: DIMENSIONS MARKED WITH C# OR K# ARE THE PRODUCT
OF THE COEFFICIENT AND ITS ASSOCIATED MULTIPLIER.

DESIGN FILL HEIGHT GIVEN IN THE TABLES IS THE HEIGHT FROM THE TOP OF THE
EARTH FILL OR ROADWAY TO THE TOP OF THE TOP SLAB.

ALL CULVERTS MEET STRENGTH REQUIREMENTS FOR MILITARY 24 kips TANDEM AXLE LOADING.

MISSOURI HIGHWAY AND TRANSPORTATION COMMISSION

CONCRETE DOUBLE BOX CULVERT
MEMBER SIZES AND REINFORCEMENT

(HS20 & HS20 MOD. LOADING)

DATE: EFFECTIVE: 04-01-2002

703.45B 8




Span (S)= 12 ft
DESIGN| MEMBER THICKNESSES HT (ft)= 9 or 10 or 11
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note, "C" Multiplier "K" Multiplier - TS HT BS
TS BS X Tl A1 Bars | J3 Bars | H1 Bars | H2 Bars | A2 Bars | J4 Bars | H3 Bars | B1 Bars B2 Bars F  Bars J4 H3 J3 H1 H2 S=12ft |[HT=9ft[HT =10 ffHT =11 f{ a -
(ft-in) | Thick | Thick. | Thick | Thick.| Size | ctoc | Size |ctoc | Size |ctoc | Size |ctoc | Size |[ctoc | Size |ctoc | Size |[ctoc| Size |[ctoc| G1 | Size |[ctoc | Size [ctoc| C4 K3 Cc7 Cc1 K2 C5 Ccé in in in in ? oy
0-8" | 12 12 9 9 6 |85 5 70 6 [145] 6 [145| 5 |75 7 180 6 165 5 (11512 5 70 4 114.0 [0.44 10.93 [0.46 0.40 |0.27 [0.81 0.34 153 127 139 151 - o
o2 m 9 9 B 18 5160 L e s T i 6o T 7o 5 11E 12 5 115 ] 4 [140 035 [0.94 [045 0.48 10.27 [0.70 0.31 153 125 187 149 = —
& 41" [ 10 11 9 9 5 170 5 170 6 |13.0] 6 [13.0| 5 |75 5 6.0 7 180 5 (11512 5 [115 ] 4 [14.0 |0.31 [0.94 |0.41 0.34 10.26 [0.45 0.26 153 124 136 148 |
[ 2 9 9 570 5165 B 128 s 1288 T80 5 165 7l i7Es 5 11s 12 5 [11.5 | 4 [14.0 |0.29 [0.94 |0.40 0.31 ]0.26 [0.40 0.24 153 125 187 149 © I T
74" | 10 12 9 9 5 70 5 [6.0 6 [120] 6 [120| 5 |70 5 [6.0 6 6.0 5 [115] 0 5 [11.5 ] 4 [14.0 [0.28 [0.94 |0.36 0.29 ]0.26 [0.39 0.24 153 125 137 149 5 ] j
ol 06" [ 14 3 9 9 BTD B Irn i T e s T o B 60 B ImE Iz B 18D 4 114.0 [0.43 ]0.92 [0.47 0.40 |0.27 [0.81 0.38 153 130 142 154
o| 23" | 12 12 9 9 6 |70 6 |80 7 [145] 7 [145] 5 [ 6.0 6 [6.0 7 165 5 (11512 5 [11.5 ] 4 [14.0 |0.35 [0.93 |0.47 0.42 10.27 [0.83 0.33 153 127 139 151 N =
S 4" [ 10 m 9 9 580 5160 s e s T 6 180 T 7o 5 11E 1z 5 [11.5 | 4 [14.0 |0.32 [0.94 |0.42 0.35 |0.26 [0.49 0.29 153 124 136 148 ‘ v
§ 5-9" | 10 12 9 9 5 165 5 6.0 7 [15.0 ] 7 [150] 5 [ 7.0 5 6.0 7 180 5 [115 [ 12 5 [11.5 ] 4 [14.0 [0.29 [0.94 |0.40 0.31 ]0.26 [0.44 0.27 153 125 137 149 ~
T il 9 g o e s e s iy e Ben B s e e e e 0.29 10.26 [0.40 0.24 153 127 s 151 oM =
811" | 11 14 9 9 5 ]70 6 [80 7 [16.0 ] 7 [16.0] 5 [6.5 5 [65 7 180 5 [115] 0 5 [11.5 ] 4 [14.0 [0.27 [0.94 [0.38 0.30 |0.26 [0.40 0.26 153 128 140 152
10'-6 12 14 9 9 570 6 180 s e s s s 6 185 B 60 5 MME 0 5 115 ] 4 [140 028 |0.93 [0:34 0.28 10.27 [0.39 0.26 153 129 141 153 ’\—s B
12'-0 13 15 10 9 5 170 5 6.0 7 [165 ] 7 |165] 5 [ 6.5 5 6.0 6 |6.0 5 [115] 0 5 [11.5 ] 4 [14.0 |0.27 [0.93 |0.34 0.27 ]10.27 [0.39 0.26 154 131 143 155 'S _J
ol 137 14 16 10 9 570 6 185 B 120 s 1208 68 5160 B 60 5 MMs 0 5 115 ] 4 (140026 [0.92 [0:34 0.28 10.27 [0.39 0.26 154 133 145 157 - <7
Q| 152 15 17 10 9 5 170 6 |80 6 |120] 6 [120| 5 |65 6 |80 6 |6.0 5 [115] 0 5 [11.5 ] 4 [14.0 |0.27 [0.92 |0.34 0.31 |0.28 [0.42 0.29 154 135 147 159 & P
o| 16-9 16 18 1 9 585 6 185 s e s s s 5 160 B 60 5 MME 0 5 115 ] 4 (140026 [0.92 [0:34 0.31 |0.28 [0.42 0.29 154 137 149 161 e M -
§ 18'-4 16 19 11 9 5 165 6 |80 7 [1565 ] 7 |155] 5 [6.0 5 6.0 7 180 5 [115] 0 5 [11.5 ] 4 [14.0 |0.25 [0.91 |0.37 0.31 ]0.29 [0.42 0.29 154 138 150 162 - M=
19'-11 Ll 19 12 9 585 5160 s e s T T 5160 T 80 o T BT84 120 026 1081 037 0.29 |0.28 [0.42 0.29 155 139 181 163 S \\
5| 21'-6 18 | 20 12 9 5 165 6 |85 7 [1565 ] 7 |155] 5 [ 6.0 6 |85 7 180 5 [115] 0 5 [11.5 ] 4 [14.0 |0.27 [0.90 |0.37 0.31 ]0.29 [0.42 0.29 155 141 153 165 Sy g >
o| 23-0 L) 12 9 580 6 180 T 1887 |85 '8 B0 6 185 T 80 o T 5 |[11.0 | 4 [14.0 |0.27 |0.90 |0.37 0.31 ]0.29 [0.42 0.29 155 143 158 167 — (@)
§ 24'-7 20 | 22 13 9 5 6.0 6 |85 7 [16.0 ] 7 [16.0 ] 5 [ 6.0 5 6.0 7 180 5 [115] 0 5 [11.5] 4 [14.0 |0.26 [0.89 |0.36 0.31 ]0.29 [0.41 0.29 155 145 157 169 e o m
26'-3 2 13 9 580 6 18D e s s = s 6 185 7l 7S o T 5 [11.0 | 4 [14.0 |0.27 |0.89 |0.36 0.31 ]0.29 [0.41 0.29 155 145 187 169 NS
27'-9 21 23 13 9 5 6.0 6 |80 7 [155 ] 7 |155] 6 [ 85 6 |80 7 180 5 [115] 0 5 [10.0 [ 4 [14.0 |0.27 [0.89 |0.36 0.31 ]0.30 [0.41 0.29 155 147 159 171 = =
29'-4 i 14 9 580 6 180 s e s T e 5 160 T 80 5 1MMs 0 5 [11.0 | 4 [14.0 |0.26 [0.89 |0.36 0.31 ]0.30 [0.41 0.29 156 149 161 173 oY
31'-0 22 | 25 14 9 6 |85 6 [80 7 [145] 7 (1451 6 |75 5 [6.0 7 175 5 [115] 0 5 [10.5 ] 4 [14.0 [0.26 [0.88 [0.36 0.31 ]0.30 [0.41 0.29 156 150 162 174 J — } |=—:
—
SPAN(S)= 12 ft ~ %
DESIGN| MEMBER THICKNESSES HT (ft)= 12 or 13 8 — % ~ —
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note| "C" Multiplier | "K" Multiplier 8 - < -
TS BS X TI A1 Bars | J3 Bars | H1 Bars | H2 Bars | A2 Bars | J4 Bars | H3 Bars | B1 Bars B2 Bars F  Bars J4 H3 J3 H1 H2 S=12ft |[HT=12ffHT =13 f o O
(ft-in) | Thick | Thick. | Thick | Thick.| Size |ctoc | Size [ctoc | Size [ctoc | Size [ctoc | Size [ctoc | Size [ctoc | Size |ctoc | Size |[ctoc| G1 | Size [ctoc| Size |[ctoc| C4 K3 Cc7 C1 K2 C5 Cé in in in Ll
0-8" | 12 12 10 10 6 |85 5 70 6 [145] 6 [145] 5 |75 7 180 6 |65 5 11512 5 70 4 114.0 [0.50 [0.94 [0.45 0.41 ]0.21 [0.80 0.33 154 163 175 il . . »n
ol 2t M m 10 10 B T8 6 1858 A s T s s 6 [B5 T 1Bb 8 1Mme 2 B MLE ] 4 14010411095 044 0.50 |0.22 [0.83 0.31 154 161 178 O~ .
?| 41" | 10 11 10 10 5 170 5 6.0 6 |130] 6 [130| 5 |7.0 6 |[8.0 7 175 5 [115 ] 12 5 [115] 4 [14.0 |[0.38 [0.95 |0.41 0.40 |0.20 [0.44 0.26 154 160 172 — R 3 7l
e [ 12 10 10 b rn 5 180 B 128 8 [128 ] 8 70 6 180 ngh 8 1Mme 12 B M0 4 1401086 [0.95 0.39 0.36 |0.20 [0.40 0.24 154 161 173 =t B s —
74" | 10 13 10 10 5170 6 [80 7 [16.0 ] 7 [160 ]| 5 |70 6 [75 6 |60 5 [115]0 5 [11.0 ] 4 [14.0 |0.35 [0.95 |0.35 0.36 |0.21 [0.42 0.26 154 162 174 \\ C —
o [HOZ6 4 13 10 10 B 7B 6 185 B 188 8 |18 8 |70 Il o) B 160 8 1Mme 2 B 160 4 114.0 [0.50 [0.93 [0.46 0.41 ]0.22 [0.80 0.37 154 166 178 || — %)
gl 23" 12 12 10 10 6 |70 6 [ 75 7 145 ] 7 [145] 5 | 6.0 7 175 7 165 5 [115 [ 12 5 [115 ] 4 [14.0 [0.44 [0.94 |0.46 0.42 10.24 [0.83 0.33 154 163 175 &
S o i i L 12 10 10 b B0 6 185 A O s T W) [l s e 8 1Mme 2 B MLE ] 4 14010238 1095 042 0.42 |0.21 [0.49 0.29 154 161 173
§ 59" | 10 12 10 10 5 |65 6 |[8.0 7 |[155 ] 7 1565 5 | 7.0 6 [75 7 175 5 [115 [ 12 5 [11.0 | 4 [14.0 |[0.36 [0.95 |0.40 0.38 |0.21 [0.44 0.27 154 161 173 L <
o 13 i) il o By EEEEn BmE B s T T i e L e L o st el s e 0.24 154 163 il — <«
811" | 11 14 10 10 5170 6 [7.0 7 [16.0 ] 7 [160] 5 [7.0 6 [75 6 170 5 [115] 0 5 [10.0 [ 4 [14.0 [0.34 [0.95 |0.34 0.34 ]0.23 [0.39 0.26 154 164 176 © G G
10%e" | 12 ikl 1 10 b rn 6 180 B 1208 [120 ] 8 65 6 180 B 160 S 1IMMsE0 B M0 4 1401033 094 034 0.33 |0.24 [0.36 0.23 155 166 178
12'-0" | 13 15 11 10 5 170 6 [ 75 6 |120] 6 [120| 5 | 6.5 6 [7.0 6 | 6.0 5 [115] 0 5 [10.0 | 4 [14.0 [0.32 [0.94 |0.34 0.33 |0.24 [0.36 0.23 155 167 179 H
o 374 16 12 10 b rn 6 180 B 1288 [128 ] 8 65 6 180 B 160 S 1IMMsE0 B Mos ] 4 1401082 1095 1 0.34 0.32 |0.24 [0.36 0.23 155 169 181 J J
gl 152" 15 17 12 10 5 170 6 [ 75 6 |125]| 6 [125| 5 | 6.5 6 [7.0 6 |65 5 [115] 0 5 195 4 114.0 [0.32 |0.93 |0.34 0.35 |0.25 [0.39 0.26 155 171 183 f f
o|16-10"| 15 18 12 10 b 1Bb 6 170 A O s A s s [ o) B 65 S 1IMMsE0 B 190 4 [14.0 [0.32 |0.93 [0.33 0.35 |0.24 [0.42 0.29 155 172 184
§ 18'4" | 16 19 13 10 5 |65 6 [7.0 7 |16.0 | 7 [16.0 ]| 5 | 6.5 6 [7.0 6 |65 5 [115] 0 5 9.0 4 114.0 [0.32 |0.92 |0.33 0.35 |0.25 [0.42 0.29 156 174 186
o] ikl 13 10 b 1Bb 6 170 A s T s [ o) B 160 S 1IMMsE0 B 190 4 [14.0 [0.31 ]0.92 [0.33 0.35 |0.25 [0.42 0.29 156 175 187 K2
5[ 216" | 18 | 20 14 10 5 |65 6 [7.0 7 |16.0 | 7 (160 ]| 5 | 6.0 6 [7.0 6 | 6.0 5 [115] 0 5 9.0 4 114.0 [0.32 |0.92 |0.33 0.35 |0.25 [0.41 0.29 156 177 189
o 23T 192 14 10 b 1Bh 6 170 B 1208 [120 8 60 [ o) B 160 S 1IMMsE0 B 185 4 120 082 1091 033 0.35 |0.26 [0.38 0.26 156 179 191 K3
§ 248" | 19 | 22 15 10 5 6.0 6 [7.0 7 |[150 ] 7 [150 ]| 6 |85 6 [7.0 6 | 6.0 5 [115] 0 5 9.0 4 114.0 [0.32 |0.91 |0.33 0.35 |0.26 [0.41 0.29 157 180 192
268" | 20 22 15 10 b 1Bh 6 170 A A T = s [ o) 80 S 1IMMsE0 B 185 4 120 082 1091 035 0.35 |10.26 [0.41 0.29 157 181 193
279" | 21 23 15 10 5 6.0 6 [7.0 7 |16.0 | 7 (160 | 6 |85 6 [7.0 7 180 5 [115] 0 5 [8.0 4 114.0 [0.31 |0.90 |0.35 0.35 |10.26 [0.41 0.29 157 183 195
295" | 21 24 16 10 o180 [ Mo A A< T = [ o) 8o 8 1IMnMs0 B 185 4 140 082 10:90 [0.35 0.35 |0.26 [0.40 0.29 157 184 196
310" | 22 | 25 16 10 5 6.0 6 [70 7 [150 ] 7 |[150] 6 [ 8.0 6 [70 7 180 5 [115]0 5 180 4 114.0 [0.31 |0.90 |0.35 0.35 10.26 [0.40 0.29 157 186 198
SPAN (S)= 12 ft NOTE: IF DESIGN FILL FALLS BETWEEN TABULATED FILLS, USE THE ADJACENT TABULATED FILL WHICH
DESIGN| MEMBER THICKNESSES HT (ft)= 14 or 15 YIELDS THE GREATER MEMBER THICKNESS. IF THE MEMBER THICKNESSES ARE EQUAL, USE
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note| "C" Multiplier | "K" Multiplier THE ADJACENT TABULATED FILL WHICH YIELDS THE GREATER AREA OF REINFORCEMENT.
TS BS X Tl A1 Bars | J3 Bars | H1 Bars | H2 Bars | A2 Bars | J4 Bars | H3 Bars | B1 Bars B2 Bars | F Bars J4 H3 J3 H1 H2 S=12ft |[HT=14fHT =15
(ft-in) | Thick | Thick. | Thick | Thick.| Size | ctoc | Size [ctoc | Size |[ctoc | Size |[ctoc | Size [ctoc | Size |ctoc | Size |[ctoc| Size |[ctoc| G1 | Size |[ctoc | Size |[ctoc| C4 K3 Cc7 C1 K2 C5 Cé in in in SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS OUTSIDE THE RANGE OF
0-8" | 12 11 11 11 6 |80 5 6.0 6 [140] 6 [140] 5 7.0 7 165 7 170 5 11512 5 70 4 114.0 [0.54 [0.95 [0.45 0.41 ]0.19 [0.80 0.33 155 186 198 TABULATED FILLS.
ol 2t M 12 1 m B 180 6 180 B 1208 [120 ] 8 65 6 180 T 1Bb 8 1Mme 2 B 00 4 140048 1095 045 0.43 |0.21 [0.80 0.28 155 186 198
a3 41" | 10 11 11 11 5 170 6 |[8.0 6 |130] 6 [130| 5 |7.0 6 [6.0 7 175 5 [115 [ 12 5 [85 4 114.0 [0.43 |0.96 |0.40 0.48 |0.19 [0.44 0.26 155 184 196 ALL DIMENSIONS ARE IN inch UNLESS OTHERWISE SPECIFIED.
e [ 12 1 m b rn [ st B 128 8 [128 ] 8 70 [ o) B 160 8 1Mme 12 B 180 4 140 [0a1 [096 036 0.43 |0.19 [0.40 0.24 155 185 197
74" | 10 13 11 11 5170 6 [70 6 |120] 6 [120| 5 |70 6 [70 6 |70 5 [115]0 5175 4 114.0 [0.40 |0.96 |0.35 0.4110.20 [0.39 0.24 155 186 198 COEFFICIENTS: DIMENSIONS MARKED WITH C# OR K# ARE THE PRODUCT
o [HOZ6 4 13 1 m B 7B 6 1858 B 188 8 [188 ] 8 |70 Il o) 8o 8 1Mme 2 B 160 4 140 056 |08 047 0.43 ]0.20 [0.80 0.36 155 190 202 OF THE COEFFICIENT AND ITS ASSOCIATED MULTIPLIER.
g| 22 13 13 11 11 6 |70 6 (7.0 7 145 ] 7 [145] 5 | 6.0 7 175 7 165 5 [115 ] 12 5 [105 | 4 [14.0 [0.51 [0.95 |0.46 0.43 |0.21 [0.83 0.34 155 189 201
ol 8T N2 12 1 m b rn 6115 A O s T W) [ o) i s 8 1Mme 2 B 185 4 1240 [0 096 042 0.49 |0.19 [0.49 0.29 155 187 199 DESIGN FILL HEIGHT GIVEN IN THE TABLES IS THE HEIGHT FROM THE TOP OF THE
§ 59" | 10 12 11 11 5 |65 6 [7.0 7 |[155 ] 7 |[1565 ]| 5 | 6.5 6 [7.0 7 175 5 [115 [ 12 5 8.0 4 114.0 [0.41 |0.96 |0.40 0.43 |10.20 [0.44 0.27 155 185 197 EARTH FILL OR ROADWAY TO THE TOP OF THE TOP SLAB.
o 13 il il o By I s s B nE B s S T e e e e s e 0.24 155 187 ik
811" | 11 14 12 11 5 ]70 6 [75 6 [120] 6 [120] 5 7.0 6 [7.0 6 170 5 [115] 0 5 [85 4 114.0 [0.39 [0.95 [0.34 0.39 ]0.20 [0.37 0.23 156 188 200 ALL CULVERTS MEET STRENGTH REQUIREMENTS FOR MILITARY 24 kips TANDEM AXLE LOADING.
106" | 12 ik il il o By e By ETh s BTh I s e Ll el s 0.23 156 L 202
12'-0" | 13 16 13 11 5 170 6 [7.0 6 |125]| 6 [125| 5 | 6.5 6 [7.0 6 | 6.0 5 [115] 0 5 8.0 4 114.0 [0.38 |0.95 |0.34 0.38 |0.21 [0.36 0.23 156 192 204 MISSOURI HIGHWAY AND TRANSPORTATION COMMISSION
ol 137 [ 14 16 13 il o By I s s B nE B e s BTh I s e e e 0.23 156 193 205
gl 153" 14 17 14 11 5 170 6 [7.0 7 |16.0 | 7 (160 ]| 5 | 6.5 6 [7.0 6 |65 5 [115] 0 5 |75 4 114.0 [0.37 |0.94 |0.33 0.37 |0.21 [0.38 0.26 157 194 206
o(16-10"] 15 18 14 il o By e BeE E a8 s S T s e s ) [ e v ] 157 196 208 CONCRETE DOUBLE BOX CULVERT
§ 18'4" | 16 19 15 11 5 170 6 [7.0 7 |16.0 | 7 [16.0 ]| 5 | 6.0 6 [6.5 6 |65 5 [115] 0 5 |75 4 114.0 [0.36 |0.93 |0.33 0.40 |0.22 [0.42 0.29 157 198 210
i kil il o B ey 0D E a8 s En I s ) st e ) 0.26 157 200 il MEMBER SIZES AND REINFORCEMENT
5[ 216" | 18 | 20 16 11 5 |65 6 [7.0 6 |120] 6 [120| 5 | 6.0 6 |65 6 | 6.0 5 [115] 0 5 |70 4 114.0 [0.36 |0.93 |0.33 0.39 |0.22 [0.38 0.26 158 201 213
o 23T 82 16 m b 1Bh 6 185 A A = s 6 1860 B 160 S 1IMMsE0 B T0 4 120 086|093 032 0.39 |0.22 [0.41 0.29 158 202 214 (HS20 & HS20 MOD. LOADING)
§ 248" | 19 | 22 17 11 5 |65 6 |65 7 |[155 ] 7 |[155 ]| 6 |85 6 |65 6 | 6.0 5 [115] 0 5 |70 4 114.0 [0.36 [0.92 |0.32 0.39 |10.23 [0.41 0.29 158 204 216
268" | 200 22 il m b 1Bb 6 185 B 1208 [120 6 85 6 180 8o 8 1IMnMs0 B T0 4 140 086|092 [0.35 0.39 ]0.23 [0.37 0.26 158 205 217
27410" | 20 | 23 18 11 5 6.0 6 [6.5 7 [15.0 ] 7 [15.0 | 6 | 8.0 6 [6.5 6 | 6.0 5 [115] 0 5170 4 114.0 [0.36 [0.92 |0.32 0.39 |10.23 [0.40 0.29 159 206 218
29'5" | 21 24 18 m D T s ) B an 0 B I s [pliste i e e to) ] T 208 220
310" | 22 25 19 11 5 [6.0 6 [ 65 7 155 7 [15.5 6 | 8.0 6 [6.0 6 | 6.0 5 [115] 0 5 |70 4 114.0 [0.36 [0.91 |0.32 0.39 [0.23 [0.40 0.29 159 210 222 DATE: EFFECTIVE: 04-01-2002 703.45B 9
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Span (S)= 13 ft
DESIGN| MEMBER THICKNESSES 10 or 11 or 12
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note, "C" Multiplier "K" Multiplier
TS BS TX Tl A1 Bars | J3 Bars | HI Bars | H2 Bars | A2 Bars | J4 H3 Bars | B1 Bars B2 Bars F Bars J4 H3 J3 H1 H2 S=13ft HT =10 ﬁJHT =11 f|1HT =121
(ft-in) | Thick | Thick. | Thick | Thick.| Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size Size [ctoc | Size [ctoc | G1 | Size Size [ctoc| C4 K3 Cc7 C1 K2 C5 C6 in in in in
0'-8" 12 12 10 10 6 [75 5 ]70 6 [135[ 6 [135]| 5 [7.0 7 [70 7 180 5 11512 5 4 114.0 |0.43 ]0.94 [0.47 0.40 [0.25 [0.80 0.32 166 139 151 163
I s 12 10 10 6 To 6 80 LA e T T s T80 s B 118 128 4 114.0 |0.35 |0.94 [0.48 0.46 [0.28 |0.62 0.31 166 138 150 162
*| 40" 11 11 10 10 5 [ 6.5 5 165 6 [125] 6 [125]| 5 [7.0 6 |80 7 165 5 115112 5 4 114.0 |0.32 |0.94 [0.40 0.35 [0.24 [0.45 0.25 166 137 149 161
= s 12 10 10 510 B B0 6 120e 120 5 165 B B0 T To B 118 1218 4 114.0 |0.29 ]0.94 [0.39 0.31 [0.24 [0.40 0.24 166 138 150 162
7'-3" 11 13 10 10 5 [ 65 6 |85 7 [15.0 [ 7 [150 ]| 5 [6.5 6 |85 7 175 5 [115] 0 5 4 [14.0 |0.30 [0.94 [0.38 0.29 [0.25 [0.41 0.25 166 139 151 163
ol o6 | 14 13 10 10 [Tl L) (o s T s e T s ) s L T ] 4 114.0 |0.43 ]0.93 [0.48 0.40 [0.25 [0.80 0.36 166 142 154 166
gl 22 13 13 10 10 6 [6.5 6 |80 7 [140] 7 [140]| 5 [6.0 7 |75 7 6.0 5 11512 5 4 114.0 |0.38 |0.93 [0.46 0.42 [0.28 |0.82 0.33 166 141 153 165
= 12 10 10 6 B0 6 858 A s e T s 618 TTo B 18 128 4 114.0 |0.32 [0.94 [0.41 0.35 [0.25 [0.49 0.28 166 138 150 162
@ 5'-8" 11 13 10 10 5 6.0 6 |85 7 (145 7 [145]| 5 [ 6.5 6 |85 7 175 5 115112 5 4 114.0 |0.31 ]0.94 [0.40 0.33 [0.25 [0.43 0.26 166 139 151 163
i 5] 10 10 i e L e e T e T e 5 L e T e T e e s 0.26 166 139 W 163
g-10" | 12 14 10 10 5 6.0 6 |80 7 [15.0 [ 7 (150 5 [6.0 6 |85 7 170 5 [115] 0 5 . 4 114.0 |0.29 ]0.94 [0.37 0.29 [0.25 [0.39 0.25 166 141 153 165
L ] 15 10 10 5168 618 A s = T s 6 80 7l iES B 1180 5 ! 4 114.0 |0.28 ]0.93 [0.37 0.28 [0.26 [0.38 0.25 166 143 88 167
11117 | 14 16 10 10 5 165 6 |70 7 150 7 (150 5 [ 6.0 6 |70 7 175 5 [115] 0 5 . 4 114.0 |0.28 [0.93 [0.36 0.28 [0.26 [0.38 0.25 166 145 157 169
ol 13-6" [ 15 17 il 10 5168 6 80 A s = T s 6 80 7l iES B 180 5 ! 4 114.0 |0.28 [0.92 [0.36 0.31 [0.29 [0.41 0.28 167 147 159 171
gl 151" 16 18 11 10 5 [ 6.5 6 |75 7 150 7 [150 ]| 5 [ 6.0 6 |75 7 175 5 [115] 0 5 . 4 114.0 |0.27 ]0.92 [0.36 0.30 [0.27 [0.41 0.28 167 149 161 173
o| 168" | 17 19 12 10 5160 6 80 A s o e T s 6 80 T8 B 180 5 ! 4 114.0 |0.27 ]0.91 [0.36 0.30 [0.27 [0.41 0.28 167 151 163 175
g 18'-2" | 18 | 20 12 10 5 6.0 6 |70 7 [145] 7 [145]| 6 [ 85 6 |80 7 175 5 [115] 0 5 . 4 114.0 |0.27 |0.91 [0.36 0.30 [0.27 [0.41 0.28 167 153 165 177
iaioy | 18 A 12 10 6 | BB 610 T D mo e B0 618 7l iES B 180 5 ] 4 [14.0 |0.27 |0.91 [0.35 0.30 [0.27 [0.41 0.28 167 154 166 178
5[ 215" | 19 | 22 13 10 6 |85 6 |75 7 [140] 7 [140]| 6 [8.0 6 |80 7 175 5 [115] 0 5 . 4 114.0 |0.27 ]0.90 [0.35 0.30 [0.27 [0.41 0.28 168 156 168 180
ol BB AN | 20 22 18 10 6 B0 610 A e e i s 6 1o TTo B s D0 5 ] 4 [14.0 |0.27 ]0.90 [0.36 0.30 [0.30 [0.40 0.28 168 157 169 181
§ 246" | 21 23 14 10 6 |80 6 |75 7 [140] 7 [140]| 6 [75 6 |80 7 170 5 [115] 0 5 . 4 114.0 |0.27 ]0.90 [0.35 0.30 [0.28 [0.40 0.28 168 159 171 183
22 A 14 10 6 B0 618 A e i s 618 TTo B s D0 59 4 114.0 |0.27 |0.89 [0.35 0.30 [0.28 [0.40 0.28 168 161 173 185
278" | 22 | 25 14 10 6 |80 6 |70 7 1835 7 [135]| 6 |75 6 |75 7 170 5 [115] 0 5 9. 4 114.0 |0.27 |0.89 [0.35 0.30 [0.30 [0.40 0.28 168 162 174 186
e T 18 10 6 Th 618 A e e T e 618 T To B a0 5 10 4 114.0 |0.27 |0.89 [0.35 0.30 [0.29 [0.40 0.27 169 163 ] 187
300" | 24 | 26 15 10 6 [75 6 [ 70 7 [140 [ 7 [140] 6 |70 6 |70 7 170 5 [115] 0 5 9. 4 [14.0 [0.27 [0.88 [0.35 0.30 [0.29 [0.40 0.27 169 165 177 189
SPAN(S)= 13 ft
DESIGN| MEMBER THICKNESSES HT (ft)= 13 or 14
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note)] "C" Multiplier "K" Multiplier
TS BS X TI A1 Bars | J3 Bars | H1 Bars | H2 Bars | A2 Bars | J4 H3 Bars | B1 Bars B2 Bars F  Bars J4 H3 J3 H1 H2 S=13ft |HT=13fHT =14
(ft-in) | Thick | Thick. | Thick | Thick.| Size |ctoc | Size |ctoc | Size |ctoc | Size | ctoc | Size | ctoc | Size Size |[ctoc| Size [ctoc| G1 | Size Size [ctoc| C4 K3 Cc7 C1 K2 C5 C6 in in in
0-8" 12 11 11 11 6 [75 5 ]6.0 6 [130] 6 [130] 5 [7.0 7 170 7 170 5 11512 5 4 114.0 [0.47 ]0.95 [0.45 0.40 [0.20 [0.80 0.32 167 174 186
ol 2 M 12 il lil 6110 6 | 1b I A e s e o s 6 60 o B2 s 4 [14.0 |0.40 |0.95 [0.44 0.52 [0.22 |0.82 0.30 il 174 186
3 40" 11 12 11 11 5 [6.5 5 6.0 6 [125 | 6 [125| 5 [ 7.0 6 |70 7 175 5 115112 | 5 4 [14.0 |0.37 [0.95 [0.40 0.40 [0.19 |0.45 0.25 167 174 186
il [ R [TAR 12 il il 8 1no 6 80 6 112016 [M20] 8 65 6 7o LA i) B 12s 4 [14.0 [0.35 [0.95 [0.39 0.38 [0.22 |0.40 0.24 sy 174 186
7-3" 11 13 11 11 5 65 6 |75 7 150 7 150 | 5 [6.0 6 |70 7 175 5 1151 0 5 4 114.0 |0.34 10.95 [0.37 0.35[0.22 |0.41 0.26 167 175 187
A S IE 13 il lil 6110 B 6Dh 6 12816 126 8 65D o A s B s 12 e 4 [14.0 [0.48 [0.94 [0.47 0.40 [0.21 [0.80 0.36 il 178 190
gl 22 13 13 11 11 6 |65 6 |75 7 [140 | 7 [140| 6 |85 7 175 7 165 5 115112 | 5 |[11.5 ]| 4 [14.0 [0.43 |0.94 |0.45 0.42 [0.23 |0.82 0.32 167 177 189
ol 4T M 12 il lil 6 1 B5 6 80 A A s o e o s 6 70 o B S 12 s 4 140 (037 0.85 041 0.42 [0.22 |0.49 0.28 il 174 186
§ 5'-8" 11 13 11 11 5 6.0 6 |75 7 150 7 [150 | 5 [ 6.5 6 |70 7 175 5 115112 | 5 |11.0 | 4 [14.0 [0.36 |0.95 |0.40 0.38 [0.22 |0.44 0.27 167 175 187
G 14 il m ey BT s s BT L e s T s v i et e L e 0.26 i 176 188
810" | 12 15 11 11 5 [6.5 6 170 7 [15.0 ] 7 (150 5 [6.0 6 |6.0 7 170 5 [115] 0 5 195 4 114.0 ]0.33 [0.95 [0.37 0.34 [0.22 [0.39 0.25 167 178 190
108 18 ks 11 lil s 6 70 8 r 1] 8 160 6 65 A s B IS0 Lo e 4 [14.0 [0.32 [0.94 [0.36 0.32 [0.22 |0.38 0.25 il 178 191
1111 | 14 16 12 11 5 [6.5 6 |70 7 1565 7 155 | 5 [ 6.0 6 |70 7 175 5 [115] 0 5 9.0 4 [14.0 |0.32 [0.94 [0.36 0.32 [0.23 |0.38 0.25 168 181 193
ol 13-6" | 15 17 12 lil s 6 70 B8 r [1ba ] 6 [ 8Bb 6 65 A s B IS0 Lo e 4 114.0 [0.31 [0.93 [0.36 0.34 [0.23 [0.41 0.28 168 183 195
gl 151" 16 18 13 11 5 [6.5 6 |70 7 1565 7 155 | 6 |85 6 |70 7 175 5 [115] 0 5 9.0 4 [14.0 |0.31 ]0.93 [0.35 0.34 [0.23 |0.41 0.28 168 185 197
P S 19 13 lil 8 160 6 65 sy s 6 185 6 65 A s B IS0 5 8b 4 114.0 [0.31 [0.93 [0.35 0.34 [0.24 |0.41 0.28 168 187 199
§ 18'-3" | 17 | 20 14 11 5 6.0 6 |70 7 145 7 145 6 [ 8.0 6 |70 7 180 5 [115] 0 5 9.0 4 [14.0 |0.31 ]0.92 [0.35 0.34 [0.23 [0.41 0.28 169 188 200
LA T e 14 lil 8 160 6 65 I e e T s o 6 65 118D B IS0 5 8b 4 120 1031 0.92 1085 0.34 [0.24 |0.40 0.28 169 190 202
s 215" | 19 | 22 15 11 5 6.0 6 |70 7 145 7 145 6 [ 8.0 6 |70 7 175 5 [115] 0 5 |85 4 [14.0 |0.31 ]0.92 [0.35 0.34 [0.24 |0.40 0.28 169 192 204
ol 23N 20 28 15 lil 6 | Bb 6 65 sy e 6 180 6 65 A s B IS0 5 8D 4 120 1031 0.9 1085 0.34 [0.24 |0.40 0.28 169 194 206
g 24'6" | 21 23 16 11 6 |85 6 |70 7 145 7 [145| 6 |75 6 |70 7 170 5 [115] 0 5 |85 4 [14.0 |0.31 ]0.91 [0.35 0.34 [0.25 |0.40 0.28 170 195 207
et 22 A 16 lil 6 | B5 6 65 S s s 6 65 o B IS0 B 1b 4 120 1031 0.890 1085 0.34 [0.25 |0.40 0.28 g 197 209
278" | 22 | 25 17 11 6 |8.0 6 |65 7 140 7 [140| 6 [ 7.0 6 |70 7 170 5 [115] 0 5 |85 4 [14.0 |0.31 ]0.90 [0.34 0.34 [0.25 [0.40 0.27 170 198 210
2okt | 28 78 17 il 6 180 6 65 e T s 6 65 A s B0 LS 4 130 1031 080 1084 0.34 [0.25 |0.39 0.27 L] 200 212
300" | 24 | 26 17 11 6 [80 6 6.0 7 (145 7 1451 6 [ 70 6 6.0 7 170 5 11517 0 5170 4 [14.0 |0.31 ]0.90 [0.34 0.34 [0.25 |0.39 0.27 170 201 213
SPAN (S)= 13 ft
DESIGN| MEMBER THICKNESSES HT (ft)= 15 or 16
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note)] "C" Multiplier "K" Multiplier
TS BS X TI A1 Bars | J3 Bars | H1 Bars | H2 Bars | A2 Bars | J4 H3 Bars | B1 Bars B2 Bars F  Bars J4 H3 J3 H1 H2 S=13ft |HT=15fHT =16 f{
(ft-in) | Thick | Thick. | Thick | Thick.| Size |ctoc | Size |ctoc | Size |ctoc | Size | ctoc | Size | ctoc | Size Size |[ctoc| Size [ctoc| G1 | Size Size [ctoc| C4 K3 C7 C1 K2 C5 C6 in in in
0'-8" 12 12 12 12 6 [7.0 6 |85 6 [1830] 6 [130] 5 [7.0 7 165 7 170 5 1157121 5 ]70 4 114.0 [0.53 [0.95 [0.45 0.42 [0.20 [0.80 0.31 168 199 211
ol 2 M 12 12 12 6110 6 70 I A e s = T s e o 1165 B Is 12 80 4 114.0 [0.48 [0.96 [0.43 0.42 [0.19 |0.82 0.30 168 198 210
3 40" 11 12 12 12 5 [6.5 6 |80 6 [125 | 6 [125| 5 [ 7.0 6 | 6.0 7 170 5 115112 | 5 |85 4 [14.0 |0.42 [0.96 [0.40 0.47 [0.19 |0.44 0.25 168 198 210
il [ SRR 13 12 12 8 1no 6 7o 6 12016 [M20] 8 165 6 65 718D B 125 80 4 140 1040 0896 10.58 0.42 [0.19 |0.40 0.24 168 jkie) 2
7-3" 11 14 12 12 5 65 6 |70 7 165 7 155 5 [6.0 6 |65 7 175 5 1151 0 5170 4 114.0 |0.39 ]0.96 [0.37 0.40 [0.19 |0.40 0.26 168 200 212
A (S IE 13 12 12 6110 6 80 6 12816 126 8 6D 7165 o BIs 126 85 4 120 1053 0.94 1048 0.42 [0.20 [0.80 0.35 168 202 214
gl 22 13 13 12 12 6 |65 6 |70 7 [140 | 7 140 | 6 |85 7 170 7 165 5 115112 | 5 |95 4 [14.0 |0.48 |0.95 [0.45 0.42 [0.20 |0.82 0.32 168 201 213
ol 4T M 12 12 12 6 1 B5 6 70 A s o = T s e s o o - 4 120 1044 086 041 0.48 [0.19 |0.49 0.28 168 198 210
§ 5'-8" 11 13 12 12 5 6.0 6 |70 7 145 7 145 5 [6.0 6 |65 7 170 5 115112 | 5 |80 4 [14.0 |0.40 |0.96 [0.39 0.43 [0.19 |0.43 0.27 168 199 211
G 14 il i ey ] L s s s I L e o e s e T e s s R 0.26 168 200 il
810" | 12 15 12 12 5 [6.5 6 |65 7 [15.0 ] 7 [150] 5 [6.0 6 6.0 7 185 5 [115] 0 5170 4 114.0 ]0.39 0.95 [0.36 0.38 [0.19 [0.39 0.25 168 202 214
105" | 13 16 13 i s BT L s s ] e e o s s ks s 0.38 [0.20 |0.38 el 169 204 kil
1111 | 14 17 14 12 5 [6.5 6 |70 7 1565 | 7 155 | 6 |85 6 |65 7 175 5 [115] 0 5 175 4 [14.0 |0.37 ]0.95 [0.35 0.37 [0.20 |0.38 0.25 169 206 218
ol 136" | 15 17 14 i s ] L s I s e o e s L e M s s e 0.28 169 207 k]
gl 152" 15 18 15 12 5 6.0 6 |70 7 145 7 [145]| 6 [ 8.0 6 | 6.0 7 180 5 [115] 0 5 170 4 [14.0 |0.36 [0.94 [0.35 0.39 [0.20 |0.41 0.28 170 208 220
o 169" | 16 i il i ey I L s s I LI e o S s e M s s 0.28 i 210 ]
§ 18'-3" | 17 | 20 16 12 5 6.0 6 |65 7 145 7 [145]| 6 [ 8.0 6 | 6.0 7 180 5 [115] 0 5 170 4 [14.0 |0.35 [0.93 [0.34 0.38 [0.21 |0.40 0.28 170 212 224
e e 16 i ey I L s s e LI e o s s s s 0.38 [0.21 [0.40 0.28 i 214 226
s 215" | 19 | 22 17 12 5 6.0 6 | 6.0 7 145 7 [145| 6 [ 8.0 6 | 6.0 7 180 5 [115] 0 5 170 4 [14.0 |0.35 |0.93 [0.34 0.38 [0.21 |0.40 0.28 171 216 228
ol 23N 20 28 17 12 8 180 6 60 sy s 6 180 780 118D B IS0 5 6b 4 120 1037 092 1054 0.38 [0.22 |0.40 0.28 il 218 230
@ 24'6" | 21 24 18 12 5 6.0 6 |6.0 7 145 7 [145| 6 |75 7 180 7 175 5 [115] 0 5 |65 4 [14.0 |0.37 [0.92 [0.34 0.38 [0.22 |0.40 0.28 171 220 232
ekt | 21 24 18 12 6 180 T8n e o T = T i fs s A i) B0 5 6b 4 130 1037 082 1084 0.41 [0.24 |0.39 0.28 il 220 232
278" | 22 | 25 19 12 6 |80 7 180 7 (140 7 [140| 6 [7.0 7 180 7 170 5 1151 0 5 165 4 114.0 |0.37 [0.92 [0.34 0.4110.24 |0.39 0.27 172 222 234
Fe e ] il = s e L s s s s B En I s i e e 0.41]0.24 [0.39 e e 224 236
30-10" | 24 26 20 12 6 [ 8.0 7 8.0 7 [14.0 7 [14.0 6 [7.0 7 8.0 7 |70 5 [115 0 5 [65 4 114.0 10.37 [0.91 [0.34 0.41 10.24 10.39 0.27 172 225 237
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NOTE: IF DESIGN FILL FALLS BETWEEN TABULATED FILLS, USE THE ADJACENT TABULATED FILL WHICH

YIELDS THE GREATER MEMBER THICKNESS. IF THE MEMBER THICKNESSES ARE EQUAL, USE
THE ADJACENT TABULATED FILL WHICH YIELDS THE GREATER AREA OF REINFORCEMENT.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS OUTSIDE THE RANGE OF
TABULATED FILLS.

ALL DIMENSIONS ARE IN inch UNLESS OTHERWISE SPECIFIED.

COEFFICIENTS: DIMENSIONS MARKED WITH C# OR K# ARE THE PRODUCT
OF THE COEFFICIENT AND ITS ASSOCIATED MULTIPLIER.

DESIGN FILL HEIGHT GIVEN IN THE TABLES IS THE HEIGHT FROM THE TOP OF THE
EARTH FILL OR ROADWAY TO THE TOP OF THE TOP SLAB.

ALL CULVERTS MEET STRENGTH REQUIREMENTS FOR MILITARY 24 kips TANDEM AXLE LOADING.

MISSOURI HIGHWAY AND TRANSPORTATION COMMISSION

CONCRETE DOUBLE BOX CULVERT
MEMBER SIZES AND REINFORCEMENT

(HS20 & HS20 MOD. LOADING)

DATE: EFFECTIVE: 04-01-2002 703.45B 1
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Span (S)= 14 ft
DESIGN MEMBER THICKNESSES HT (ft)= 11 or 12
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X Tl A1 Bars | J3 Bars | H1 Bars | H2 Bars | A2 Bars | J4 Bars | H3 Bars | B1 Bars B2 Bars F Bars J4 H3 J3 H1 H2 S=14ft |HT =11 ft[HT = 12 f{]
(ft-in) | Thick | Thick. | Thick | Thick. | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size [ ctoc | Size [ctoc | Size |ctoc | G1 Size | ctoc | Size [ctoc| C4 K3 Cc7 C1 K2 C5 C6 in in in
0'-8" 12 13 10 10 6 [7.0 5 |65 6 [125 ] 6 [125] 5 | 7.0 7 170 7 180 5 |[115 ] 12 5 6.0 4 [14.0 |0.41 |0.94 [0.47 0.39 10.23 [0.79 0.30 178 152 164
o 2-3" 12 12 10 10 FEE FED il 4z o 7N 4ol sl et i EY Zill| et S i EST 2 5 |11.5 [ 4 |14.0 |0.33 [0.94 |0.43 0.42 10.26 [0.61 0.30 178 151 163
3 40" 11 12 10 10 6 |85 5 | 6.0 7 |150 [ 7 |150[ 5 |65 6 |75 7 170 5 |[115 ] 12 5 [115 ] 4 |14.0 [0.30 [0.94 |0.40 0.32 |0.22 [0.46 0.26 178 150 162
[ 58" 11 13 10 10 FEE [FED a4 Ol 7 4 ol S| Hets] [FED iy S EinEST 2 51 |5 [174 1]14.01 [0:29][10:94 |0.38 0.30 |0.25 [0.42 0.25 178 151 163
72" 12 14 10 10 5 [6.0 6 |80 7 (145 7 145 5 [ 6.0 6 |80 7 170 5 [115 0 5 [115 ] 4 [14.0 [0.28 [0.94 |0.37 0.28 [0.25 [0.40 0.25 178 153 165
o[0T 13 13 10 10 Glll[H6o [T B e TS Y I 74l i7EQ) S B EC a2 6 [ 7.0 4 [14.0 |0.41 |0.93 |0.47 0.41 ]0.26 [0.82 0.35 178 153 165
gl 22" 13 13 10 10 7 |80 6 |70 7 125 7 |125[ 6 | 8.0 7 170 8 |75 5 |[11.0 | 12 5 195 4 [14.0 |0.35 |0.93 |0.49 0.41 10.26 [0.82 0.31 178 153 165
o| 4'-0" 11 12 10 10 FME 6l Ni7s s T e B Y Gl N7 [y S| EinEST 2 Sl NEST{I4N lr4 ol 0x30]l [[0r94il loran 0.34 |0.25 [0.48 0.27 178 150 162
§ 5-7" 12 13 10 10 6 |8.0 6 |8.0 7 140 [ 7 |140[ 5 | 6.0 6 |75 7 |65 5 |[115 ] 12 5 [115 ] 4 |14.0 [0.29 [0.94 |0.39 0.30 |0.26 [0.43 0.26 178 152 164
72" 12 14 10 10 FlEY GIlN7SE ke [ ke T e GHlN7S [ZN7EQ) SIS 0 5 |[11.5 [ 4 [14.0 [0:28 [0.94 [0.38 0.29 [0.25 [0.41 0.25 178 153 165
8'-9" 13 15 10 10 6 |85 6 |75 7 140 [ 7 |140[ 6 |85 6 |8.0 7 170 5 [115 0 5 [115 ] 4 |14.0 [0.27 [0.93 |0.37 0.27 10.26 [0.38 0.24 178 155 167
104" | 14 16 10 10 FEE Gl N7 il 4z oR 7 4ol el nst) Gl 7S iy S| KNS 0 5 |11.5[ 4 |14.0 |0.26 [0.93 |0.36 0.26 |0.26 [0.38 0.24 178 157 169
11-10" | 15 17 10 10 5 |60 6 |70 7 140 [ 7 |140[ 6 | 8.0 6 |70 7 170 5 [115 0 5 [115 ] 4 |14.0 [0.25 [0.92 |0.36 0.28 10.26 [0.40 0.27 178 159 171
ol 135" 16 18 11 10 FEE Gl 7S il 4z oR 7 4ol el nst) FED iy S| KNS 0 5 |15 (174 ]14.01 [0:251[0:92]0.35 0.28 10.27 [0.40 0.27 179 161 173
o| 15-0" | 17 19 11 10 6 |85 6 |70 7 140 [ 7 |140 [ 6 | 8.0 6 |75 7 170 5 [115 0 5 [115] 4 |14.0 [0.25 [0.91 |0.35 0.28 10.27 [0.40 0.27 179 163 175
e | 18 20 12 10 FEE FED a0 BT oI 7 sy o1 e | Ni7Es] FED iy S| KNS 0 51 |5 (174 1][14.01 [0:2510:911]0:35 0.28 |0.27 [0.40 0.27 179 165 7
§ 181" | 19 21 12 10 6 |80 6 |75 7 |135 | 7 |135[ 6 |75 6 |75 7 170 5 [115 0 5 [11.0 | 4 |14.0 [0.25 [0.90 |0.35 0.28 10.28 [0.40 0.27 179 167 179
198" | 20 22 12 10 FE G| N7 a0 BT oI 7 sy o1l e | Ni7Es] Gl N7 iy S| KNS 0 5 |10.0 [ 4 |14.0 |0.25 [0.90 |0.35 0.27 10.28 [0.39 0.27 179 169 181
5| 213" | 21 23 13 10 6 |80 6 |75 7 |135 ] 7 |135[ 6 |70 6 |75 7 170 5 [115 0 5 [11.0 | 4 |14.0 [0.25 [0.90 |0.35 0.28 10.28 [0.39 0.27 180 171 183
ol 229" | 22 24 13 10 FE G| N7 Zdi Bt o I 7 sy ol el Ni7Eo) Gl Ni7s iy S| KNS 0 5 |10.0 [ 4 |14.0 |0.25 [0.89 |0.35 0.27 10.28 [0.39 0.27 180 173 185
§ 24'-4" | 23 25 14 10 6 |75 6 |75 7 |135] 7 |135[ 6 |70 6 |8.0 7 170 5 [115 0 5 (105 ] 4 |14.0 [0.25 [0.89 |0.34 0.28 10.29 [0.39 0.26 180 175 187
2511" | 24 26 14 10 FE Gl 7S Zdi Enst o 7 sy ol el Ni7Eo) Gl Hi7s iy S| KNS 0 FES 4 [14.0 |0.25 |0.88 |0.34 0.27 |0.29 [0.39 0.26 180 177 189
276" | 24 27 14 10 6 |70 6 |70 7 125 7 |125[ 6 |70 6 |75 7 170 5 [115 0 5 190 4 [14.0 |0.24 |0.88 |0.34 0.27 10.29 [0.39 0.26 180 178 190
291" | 25 28 15 10 GllH7EO G| N7 (740 Er2E S 7 2 S e | ii7E Q) [FED Es S| KNS 0 BE 4 [14.0 |0.25 |0.88 |0.34 0.28 10.29 [0.39 0.26 181 180 192
30-8" | 26 28 15 10 6 [70 6 [ 70 7 [125 [ 7 125 6 [ 70 6 [ 75 7 [ 65 5 [115 0 5 190 4 [14.0 [0.25 [0.88 [0.34 0.28 [0.29 [0.38 0.26 181 181 193
SPAN(S)= 14 ft
DESIGN| MEMBER THICKNESSES HT (ft)= 13 or 14
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X Tl A1 Bars | J3 Bars | H1 Bars | H2 Bars | A2 Bars | J4 Bars | H3 Bars | B1 Bars B2 Bars F Bars J4 H3 J3 H1 H2 S=14ft [HT =13 ft[HT = 14 f
(ft-in) | Thick | Thick. | Thick | Thick.| Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | G1 Size | ctoc | Size [ctoc| C4 K3 C7 C1 K2 C5 C6 in in in
0'-8" 12 12 11 11 6 [70 5 [ 6.0 6 [125] 6 [125 ]| 5 | 7.0 7 170 7 170 5 |[115 ] 12 5 |60 4 [14.0 |0.44 [0.95 [0.45 0.40 10.20 [0.79 0.30 179 175 187
ol 23" 12 12 1" 11 FEE FI Zili4oRI7inlt4ol el nss f7dl Rizes SHllR75 S R ES T 2 5 115 | 4 |14.0 [0.40 [0.95 |0.46 0.51 10.22 | 0.67 0.30 179 175 187
§ 4'-0" 11 12 11 11 6 |85 6 | 8.0 7 150 | 7 |150 [ 5 |65 6 | 7.0 7 170 5 |115 | 12 5 115 | 4 |14.0 [0.35 [0.95 |0.39 0.38 |0.22 | 0.46 0.27 179 174 186
5'-8" 11 13 11 11 [0 FE Zil i 4oRI7iNlt4ol s e FI ) S R ES T 2 5 |115 ] 4 |14.0 [0.33 [0.95 |0.38 0.35 10.22 | 0.42 0.25 179 175 187
72" 12 14 1 11 5 |60 6 |70 7 145 7 1145 5 [ 6.0 6 |70 7 170 5 [115 0 5 [11.0 ][ 4 |14.0 [0.31 [0.95 |0.37 0.32 10.22 [0.40 0.25 179 177 189
ol 06" 14 13 11 11 FEE 6 |85 N EE T [ER TS ) EE ) S RN EST 2 6lllflizio 4 [14.0 [0.45 [0.94 [0.46 0.41 10.23 [0.82 0.36 179 178 190
gl 22 13 13 11 11 7 |80 6 | 7.0 7 125 | 7 |125[ 6 |75 7 |70 8 |75 5 |115 | 12 5 190 4 [14.0 |0.40 [0.94 |0.48 0.41 10.23 | 0.82 0.31 179 177 189
o| 4'-0" 11 13 1" 11 G FI e [EE RS 6 |65 [0 S R ES T 2 5 |11.5 ] 4 |14.0 [0.35 [0.95 |0.40 0.39 10.22 | 0.48 0.27 179 175 187
§ 57" 12 14 11 11 6 |85 6 | 7.0 7 1140 | 7 |140 [ 6 |85 6 | 7.0 7 |65 5 |115 | 12 5 115 | 4 |14.0 [0.33 [0.95 |0.39 0.35 10.22 | 0.43 0.26 179 177 189
72" 12 14 11 11 S Bl s RS S ) BllI7 ) SIS 0 5 [11.0 [ 4 [14.0 [0.31 [0.95 |0.37 0.33 [0.22 [0.41 0.25 179 il 189
8'-9" 13 15 11 11 5 6.0 6 [ 7.0 7 145 7 145 [ 6 |80 6 [ 7.0 7 170 5 [115 0 5 (105 ] 4 |14.0 [0.30 [0.94 |0.37 0.31 10.22 [0.38 0.24 179 179 191
104" | 14 16 11 11 F[ED 6 |65 R[S B R 6 |65 ) SIS 0 FED 4 [14.0 |0.30 [0.94 |0.36 0.30 |0.23 [0.37 0.24 179 181 193
11-10" | 15 17 12 11 5 6.0 6 | 7.0 7 145 | 7 |145 [ 6 | 8.0 6 | 7.0 7 170 5 |115 0 5 [10.0 | 4 |14.0 [0.29 [0.93 |0.35 0.32 10.23 | 0.40 0.27 180 183 195
ol 135" 16 18 12 11 F[ED 6 |65 N EER T e s 6 |65 ) SIS 0 FED 4 [14.0 |10.29 [0.93 |0.35 0.32 10.23 | 0.40 0.27 180 185 197
g| 15-0 17 19 13 11 5 | 6.0 6 | 7.0 7 140 | 7 |140[ 6 |75 6 | 7.0 7 170 5 |115 0 5 190 4 [14.0 |10.29 [0.92 |0.35 0.32 10.24 | 0.40 0.27 180 187 199
ol 167" | 18 20 13 11 FEE 6 |65 N EER T e s 6 |65 ) SIS 0 FED 4 [14.0 |10.29 [0.92 |0.35 0.31 10.24 | 0.40 0.27 180 189 201
«z 181" | 19 21 14 11 6 |85 6 | 7.0 7 140 | 7 |140[ 6 |75 6 | 7.0 7 170 5 |115 0 5 190 4 [14.0 |10.29 [0.92 |0.35 0.31 10.24 | 0.39 0.27 181 191 203
198" | 20 22 14 11 FEY 6 |65 AR e T ) 6 |65 ) SIS 0 5 |85 4 [14.0 |0.28 [0.91 |0.34 0.31 10.24 | 0.39 0.27 181 193 205
5| 213" | 21 23 15 11 6 |80 6 | 7.0 7 |135 | 7 |135[ 6 |70 6 | 7.0 7 170 5 |115 0 5 190 4 [14.0 |0.29 [0.91 |0.34 0.31 10.25 | 0.39 0.27 181 195 207
= [I22;205ll 22 24 15 11 FEY 6 |65 SR [ B ) 6 |65 ) SIS 0 5 |80 4 [14.0 |0.28 [0.90 |0.34 0.31 10.25 [0.39 0.27 181 197 209
§ 244" | 23 25 16 11 6 |80 6 | 7.0 7 135 | 7 |135[ 6 | 7.0 6 | 7.0 7 170 5 |115 0 5 |85 4 [14.0 |0.28 [0.90 |0.34 0.31 10.25 | 0.39 0.27 182 199 211
2511" | 24 26 16 11 S 6 |65 SR [ ) 6 |65 ) SIS 0 FE 4 [14.0 |0.28 |0.90 |0.34 0.31 10.25 [0.39 0.26 182 201 213
276" | 24 27 17 11 6 [ 7.0 6 |65 7 125 | 7 |125[ 6 | 7.0 6 | 7.0 7 170 5 |115 0 5 |85 4 [14.0 |0.29 [0.90 |0.34 0.31 10.25 | 0.39 0.26 182 202 214
291" | 25 28 i 11 G 6 |65 7 i 2E ST 7 205 e S T o) 6 |65 ) SIS 0 FE 4 [14.0 |10.28 |0.89 |0.33 0.31 10.26 | 0.38 0.26 182 204 216
308" | 26 28 17 K 6 [ 70 6 | 6.0 7 130 7 |130[ 6 |70 6 | 6.0 7 |65 5 [115 0 5 170 4 [14.0 |0.28 |0.89 |0.33 0.31 ]0.26 [0.38 0.26 182 205 217
SPAN(S)= 14 ft
DESIGN| MEMBER THICKNESSES HT (ft)= 15 or 16
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X Tl A1 Bars | J3 Bars | H1 Bars | H2 Bars | A2 Bars | J4 Bars | H3 Bars | B1 Bars B2 Bars F Bars J4 H3 J3 H1 H2 S=14ft [HT=15fHT =16 f
(ft-in) | Thick | Thick. | Thick | Thick.| Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | G1 Size | ctoc | Size [ctoc| C4 K3 C7 C1 K2 C5 C6 in in in
0'-8" 12 12 12 12 6 [70 6 |8.0 6 [125] 6 [125 ]| 5 | 7.0 7 |6.0 7 170 5 [115 ] 12 5 |70 4 [14.0 |0.49 [0.95 [0.44 0.41 10.20 [0.79 0.30 180 199 211
ol 23" 12 13 12 12 FEE FI Zili4onI7int4ol el nss il iz Zillneis S R ES T 2 FES 4 [14.0 |0.45 |0.95 |0.43 0.41 10.20 | 0.82 0.29 180 200 212
§ 4'-0" 11 12 12 12 6 |85 6 | 7.0 7 150 | 7 |150 [ 5 | 6.0 7 |75 7 |65 5 |115 | 12 5 190 4 [14.0 |10.41 |0.96 |0.39 0.43 |0.19 | 0.45 0.27 180 198 210
5'-8" 11 13 12 12 [0 FI Zil 4oz t4ol el nss FED ) S R ES T 2 5 |85 4 [14.0 |10.37 |0.96 |0.38 0.39 |0.19 | 0.41 0.25 180 199 211
72" 12 14 12 12 5 |60 6 |70 7 145 7 |145] 6 [ 85 6 | 6.0 7 170 5 [115 0 5 |75 4 [14.0 |0.36 |0.95 |0.37 0.37 ]0.20 [0.40 0.25 180 201 213
ol 06" 14 13 2 12 FEE S BRI [EE E D RN 0 S RN EST 2 I 4 [14.0 [0.50 [0.94 [0.44 0.41 10.20 [0.82 0.36 180 202 214
gl 22 13 14 12 12 6 | 6.0 6 | 6.5 7 125 | 7 |125[ 6 |75 7 |65 7 160 5 |115 | 12 5 195 4 [14.0 |0.45 |0.95 |0.45 0.41 10.20 | 0.82 0.30 180 202 214
o| 4'-0" 11 13 12 12 G FI e [EE S FEN ) S R ES T 2 FED 4 [14.0 |0.39 [0.96 |0.40 0.44 10.19 | 0.47 0.27 180 199 211
§ 57" 12 14 12 12 6 |85 6 | 7.0 7 140 | 7 |140[ 5 | 6.0 6 | 6.0 7 170 5 |115 | 12 5 |85 4 [14.0 |10.38 [0.95 |0.38 0.40 10.20 | 0.43 0.26 180 201 213
72" 12 15 2 12 FEE 6 |65 RS E S HIEN s SIS 0 SIS 4 [14.0 |0.36 |0.95 |0.37 0.37 |0.19 [0.41 0.25 180 202 214
8'-9" 13 16 12 12 5 |60 6 |6.0 7 145 7 145 ] 6 |80 6 |6.0 7 170 5 [115 0 5 170 4 [14.0 |0.35 [0.95 [0.36 0.36 |0.20 [0.38 0.24 180 204 216
104" | 14 il 13 2 S0 6 |65 e e S S ) HIEN ) SIS 0 B[S 4 [14.0 [0.35 |0.95 [0.35 0.35 [0.20 [0.38 0.24 181 206 218
11-10" | 15 18 14 12 5 6.0 6 | 7.0 7 145 | 7 |145 [ 6 | 8.0 6 |65 7 170 5 |11.5 0 5 |80 4 [14.0 |10.34 [0.94 |0.35 0.37 10.20 | 0.40 0.27 181 208 220
ol 135" 16 18 14 2 S0 PN RS e s e ) SIS 0 S 4 [14.0 [0.36 [0.94 [0.35 0.36 [0.21 [0.40 0.27 181 209 221
g| 15-0 17 19 15 12 5 6.0 6 |65 7 145 | 7 |145[ 6 |75 6 | 6.0 7 170 5 |115 0 5 |75 4 [14.0 10.33 [0.93 |0.35 0.36 |0.21 | 0.40 0.27 182 211 223
= A 20 15 2 S0 HIEN A 4on 7 Zol e NizEs] e ) SIS 0 5170 4 [14.0 [0.35 |0.93 [0.34 0.35 [0.21 [0.40 0.27 182 213 225
«z 181" | 19 21 16 12 6 |85 6 | 6.0 7 140 | 7 |140[ 6 | 7.0 7 |80 7 170 5 |115 0 5 |70 4 [14.0 |10.35 [0.93 |0.34 0.35 10.22 | 0.39 0.27 182 215 227
198" | 20 22 16 2 S PN e R e S ) s ) SIS 0 5170 4 [14.0 [0.34 [0.92 [0.34 0.35 [0.22 [0.39 0.27 182 21l 229
5| 213" | 21 23 17 12 6 |85 6 | 6.0 7 140 | 7 |140[ 6 |70 7 |80 7 170 5 |115 0 5 |70 4 [14.0 |0.34 [0.92 |0.34 0.35 10.22 | 0.39 0.27 183 219 231
= [I22;205ll 22 24 ii7 12 G ED R e T ) idl Bizes ) SIS 0 I 4 [14.0 |0.34 |0.91 |0.34 0.37 10.24 | 0.39 0.27 183 221 233
§ 244" | 23 25 18 12 6 |80 6 | 6.0 7 140 | 7 |140[ 6 |70 7 |80 7 170 5 |115 0 5 |70 4 [14.0 |0.34 [0.91 |0.34 0.35 10.23 | 0.39 0.27 183 223 235
2511" | 24 26 18 12 G E R e T ) Al Bi7es ) SIS 0 5 |65 4 [14.0 |0.34 |0.91 |0.34 0.37 10.25 | 0.38 0.26 183 225 237
276" | 24 27 19 12 6 [75 7 180 7 [130 [ 7 |1830[ 6 [70 7 |80 7 170 5 [115 0 5 170 4 [14.0 |0.34 [0.91 |0.33 0.38 [0.25 [0.38 0.26 184 226 238
291" | 25 28 19 2 Gll[l7E5 7S ZSon7I SOl el Nzg) 7S ) SIS 0 5 [6.0 4 [14.0 [0.34 |0.90 [0.33 0.37 [0.26 [0.38 0.26 184 228 240
30-8" | 26 28 20 12 6 [ 75 7 180 7 135 7 135 6 |65 7 175 7 165 5 [115 0 5 65 4 114.0 10.34 10.90 |0.33 0.38 10.25 [0.38 0.26 184 229 241
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NOTE: IF DESIGN FILL FALLS BETWEEN TABULATED FILLS, USE THE ADJACENT TABULATED FILL WHICH

YIELDS THE GREATER MEMBER THICKNESS. IF THE MEMBER THICKNESSES ARE EQUAL, USE
THE ADJACENT TABULATED FILL WHICH YIELDS THE GREATER AREA OF REINFORCEMENT.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS OUTSIDE THE RANGE OF
TABULATED FILLS.

ALL DIMENSIONS ARE IN inch UNLESS OTHERWISE SPECIFIED.

COEFFICIENTS: DIMENSIONS MARKED WITH C# OR K# ARE THE PRODUCT
OF THE COEFFICIENT AND ITS ASSOCIATED MULTIPLIER.

DESIGN FILL HEIGHT GIVEN IN THE TABLES IS THE HEIGHT FROM THE TOP OF THE
EARTH FILL OR ROADWAY TO THE TOP OF THE TOP SLAB.

ALL CULVERTS MEET STRENGTH REQUIREMENTS FOR MILITARY 24 kips TANDEM AXLE LOADING

MISSOURI HIGHWAY AND TRANSPORTATION COMMISSION

CONCRETE DOUBLE BOX CULVERT
MEMBER SIZES AND REINFORCEMENT

(HS20 & HS20 MOD. LOADING)

DATE: EFFECTIVE: 04-01-2002 703.45B
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Span(S)= 15 ft
DESIGN MEMBER THICKNESSES HT (ft)= 12 or 13 or 14
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS TX Tl A1 Bars | J3 Bars | HI Bars | H2 Bars | A2 Bars | J4 Bars | H3 Bars | B1 Bars B2 Bars F Bars J4 H3 J3 H1 H2 S=15ft HT = 12 ft[HT = 13 ft[HT = 14
(ft-in) [ Thick | Thick. | Thick | Thick.| Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size [ctoc | Size | ctoc | Size | ctoc | G1 | Size |ctoc | Size | ctoc | C4 K3 Cc7 C1 K2 C5 Cé in in in in
0'-8" 12 12 11 11 6 |65 6 |8.0 7 [165 ] 7 [1565 [ 5 | 6.5 7 170 8 |75 5 [11.0 | 12 5 [10.0 [ 4 |14.0 [0.42 [0.95 |0.46 0.40 [0.24 [0.81 0.28 191 163 175 187
ol 2-3" 12 13 11 11 i ED Elll[H70 A 2o 7 2 S e 8O 7l i7EQ) Sl N7 Sl | MM ECR{Mn2] 5 |11.5 [ 4 [14.0 ]0.38 [0.95 |0.45 0.46 |0.24 [0.59 0.28 191 164 176 188
§ 4-0" 11 12 11 11 6 |70 6 [ 70 7 |135] 7 |135 | 6 |85 6 |65 8 |75 5 [115 ] 12 5 [115] 4 |14.0 [0.32 [0.95 |0.42 0.36 |0.23 [0.44 0.26 191 162 174 186
57" 12 13 11 11 6l li7s N7 AR 22 7 2 S e T 8O N7 I ED Sl MEST{Hn2] Sl MAESE (I 14 0N {030/ [l0r9s5] /oM 0.33 |0.23 [0.41 0.25 191 164 176 188
72" 12 15 11 11 6 [ 75 6 [70 7 [125 ] 7 [125[ 6 |75 6 [70 7 6.0 5 [1M5] 0 5 [115 ] 4 [14.0 [0.29 [0.95 |0.36 0.30 [0.24 [0.39 0.24 191 166 178 190
ol 0-6" 14 13 11 11 6 | 6.0 6 [8.0 HEI T R SR s Sl Hi7s SRl N ES {2 B 4 [14.0 |0.42 |0.94 [0.47 0.40 |0.25 [0.81 0.28 191 166 178 190
gl 2" 14 14 11 11 7 |75 6 [ 70 7 |125] 7 |125] 6 |75 7 170 8 |75 5 [115 ] 12 5 195 4 [14.0 |0.37 [0.94 |0.47 0.47 10.25 [0.81 0.30 191 167 179 191
o [T 2 13 11 11 [ Elll[H70 i IO 7 st ol el ng's 6 6.0 i [EY N Sl nEsHI4N r4rolo32i/er95] 040 0.37 |0.24 [0.47 0.26 191 164 176 188
§ 57" 12 14 11 11 6 |70 6 |70 7 [125] 7 125 | 6 | 8.0 6 |65 7 |65 5 [115 ] 12 5 [115] 4 |14.0 [0.30 [0.95 |0.38 0.33 |0.24 [0.43 0.25 191 165 177 189
71" 13 15 11 11 [ ElI7ZO 2 2l I 2 el s 6 [ 65 e Gl MESH{INO) [ RS [T e e o) ey ey 0.30 [0.24 [0.40 0.24 191 167 179 191
8'-8" 14 16 11 11 6 |8.0 6 |65 7 |135] 7 |135 ] 6 |75 6 [7.0 7 |65 5 [1M5] 0 5 105 ] 4 |14.0 [0.28 [0.94 |0.36 0.29 10.24 [0.38 0.23 191 169 181 193
103" | 15 i 11 11 [FIED 6 6.0 N SO 7 IS ol el NS 6 6.0 i [EE F B ES 4 [14.0 |0.28 |0.93 |0.36 0.30 |0.25 [0.40 0.26 191 171 183 195
119" | 16 18 12 11 6 |8.0 6 [ 70 7 |130] 7 |130] 6 | 7.0 6 |65 7 |65 5 [1M5] 0 5 [105 | 4 |14.0 [0.27 [0.93 |0.35 0.30 |0.25 [0.40 0.26 192 173 185 197
ol 134" i 19 12 11 [FIED 6 [65 i SO 7| IS ol el Nz 6 6.0 i [EE F B [EY 4 [14.0 |0.27 |0.92 |0.35 0.29 10.25 [0.39 0.26 192 175 187 199
o| 14117 | 18 20 13 11 6 |75 6 [ 70 7 |125] 7 |125 ] 6 | 7.0 6 |65 7 |65 5 1M5] 0 5 195 4 [14.0 |0.27 |0.92 |0.35 0.29 10.25 [0.39 0.26 192 177 189 201
=166 | 19 21 13 11 6l 7S 6 [65 A 22 o 7 22 S e Tl iz @) 6 6.0 i [EE Sl MESIE{IO] B [EY 4 [14.0 |0.26 [0.92 |0.34 0.29 10.26 [0.39 0.26 192 179 191 203
§ 180" | 20 22 14 11 6 |75 6 [ 70 7 |125] 7 |125 | 6 | 7.0 6 |65 7 |65 5 [1M5] 0 5 190 4 [14.0 |0.27 [0.91 |0.34 0.29 10.26 [0.39 0.26 193 181 193 205
197" | 21 23 14 11 [ 6 [65 A 22 o 7 22 S e Tl iz @) 6 6.0 i [EY F T BES 4 [14.0 |0.26 |0.91 |0.34 0.29 10.26 [0.39 0.26 193 183 195 207
5 212" | 22 25 15 11 6 |70 6 |65 7 |125] 7 |125 ] 6 | 7.0 6 [70 7 | 6.0 5 1M5] 0 5 9.0 4 [14.0 |0.26 [0.90 |0.34 0.29 10.27 [0.39 0.26 193 186 198 210
ol 228" | 23 25 15 11 [ 6 [65 A0 2o 7| l2rs 1 el ie's 6 6.0 i [EY F T BES 4 [14.0 |0.26 |0.90 |0.34 0.29 |0.27 [0.38 0.26 193 187 199 211
§ 243" | 24 27 16 11 6 |70 6 |65 7 |120] 7 |[120 ] 6 | 6.5 6 [70 7 | 6.0 5 [1M5] 0 5 |85 4 [14.0 |0.26 [0.90 |0.34 0.29 10.27 [0.38 0.26 194 190 202 214
25'-10" | 25 27 16 11 [ 6 [65 a2 O 7| 2ol el ie's 6 [65 i [EY F T 5 | 8.0 4 [14.0 |0.26 |0.89 |0.34 0.29 |0.27 [0.38 0.26 194 191 203 215
274" | 26 28 17 11 6 |70 6 |65 7 |120] 7 |[120 ] 6 | 6.5 6 |65 7 | 6.0 5 [1M5] 0 5 |85 4 [14.0 |0.26 [0.89 |0.34 0.29 10.28 [0.38 0.25 194 193 205 217
281" | 27 29 i 11 [ ) 6 [65 fZd B2 O 7| 2ol el ie'g 6 [65 i [E Sl MAESIE{INO] SRS 4 [14.0 |0.26 |0.89 |0.33 0.29 10.28 [0.38 0.25 194 195 207 219
30-6" | 28 30 17 11 6 [ 65 6 [6.0 7 [120] 7 (120 6 [ 6.0 6 [6.0 7 6.0 5 [1M5] 0 5 170 4 [14.0 [0.26 [0.88 [0.33 0.29 [0.28 [0.37 0.25 194 197 209 221
SPAN(S)= 15 ft
DESIGN| MEMBER THICKNESSES HT (ft)= 15 or 16
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X Tl A1 Bars | J3 Bars | HI Bars | H2 Bars | A2 Bars | J4 Bars | H3 Bars | B1 Bars B2 Bars F Bars J4 H3 J3 H1 H2 S=15ft |[HT=15ftHT=16ft
(ft-in) | Thick | Thick. | Thick | Thick. | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc | Size | ctoc| G1 | Size | ctoc | Size |[ctoc| C4 K3 C7 C1 K2 C5 C6 in in in
0'-8" 12 12 12 12 6 |65 6 |75 7 [165 ] 7 [165 | 5 | 6.5 7 |65 7 6.0 5 [115 ] 12 5 [105 ] 4 |14.0 [0.46 [0.95 |0.43 0.41 10.20 [0.81 0.27 192 199 211
o [lIF2i53% 12 13 12 12 7 EN FEE 25 7| 2is el nsio o) Sillii7s F ARSI e 4 [14.0 |0.42 |0.95 |0.45 0.41 10.20 | 0.81 0.28 192 200 212
§ 4-0" 11 13 12 12 6 |75 6 [ 7.0 7 [135 | 7 |[135 | 6 |85 6 | 6.0 7 |65 5 115 | 12 5 190 4 [14.0 |10.37 [0.96 |0.39 0.40 |0.19 |0.44 0.26 192 199 211
57" 12 14 12 12 675 FEE 25 7 2is e nsio 6 |[6.0 il 7o FAER F[E 4 [14.0 |10.35 [0.96 |0.37 0.37 10.20 | 0.41 0.25 192 201 213
72" 12 15 12 12 6 |75 6 [6.0 7 125 7 125 6 |80 6 [6.0 7 170 5 [1M5] 0 5 |85 4 [14.0 |0.34 |0.95 |0.36 0.35 |0.19 [0.39 0.24 192 202 214
ol 0-6" 14 13 12 12 6 | 6.0 Blll[i7io EE B ED o) EN SRR FEE 4 [14.0 |0.47 [0.94 [0.44 0.41 10.20 [0.81 0.29 192 202 214
gl 2" 14 14 12 12 7 |75 6 |65 7 [125 | 7 [125 | 6 |75 7 170 8 |75 5 115 | 12 5 [10.0 | 4 |14.0 [0.42 [0.94 |0.46 0.41 10.20 | 0.81 0.30 192 203 215
o (ISl |2 13 12 12 FI) Blll[li7io A R SION 7 SOl el nsio 7l Mizes) SillNi7s F ARSI F[E 4 [14.0 |0.39 [0.95 |0.42 0.41 10.20 | 0.47 0.26 192 200 212
§ 57" 12 14 12 12 6 | 7.0 6 |65 7 (125 | 7 (125 | 6 |75 7 |80 7 | 6.0 5 115 | 12 5 190 4 [14.0 |10.37 [0.95 |0.38 0.37 10.20 | 0.42 0.25 192 201 213
71" 13 15 12 12 elll7s 6 [ 6.0 PSP EE 7 80 lies Bl HESH{INo) SIS 4 [14.0 |0.36 |0.95 |0.37 0.35 /0.20 [0.40 0.24 192 203 215
8'-8" 14 16 12 12 6 |80 7 |80 7 [140] 7 [140] 6 |75 7 175 7 |65 5 [1M5] 0 5 |75 4 [14.0 |0.35 [0.95 [0.36 0.35 10.22 [0.38 0.23 192 205 217
103" | 15 i 13 12 FIIED 6 [ 6.0 RS EE N E ) 6 |[6.0 EE F R 5 | 8.0 4 [14.0 |10.32 [0.94 |0.35 0.34 10.20 | 0.40 0.26 193 207 219
119" | 16 18 14 12 6 | 8.0 6 |65 7 [130] 7 [130 ] 6 | 7.0 6 | 6.0 7 |65 5 M1M5] 0 5 |85 4 [14.0 |0.31 [0.94 |0.34 0.34 10.21 |0.39 0.26 193 209 221
ol 134" 7 19 14 12 FIIED 6 [6.0 I EE R E ) 7 |80 EE F R s 4 [14.0 |0.33 [0.93 |0.34 0.33 |0.21 [0.39 0.26 193 211 223
gl 1411 18 21 15 12 6 | 8.0 6 | 6.0 7 [130] 7 [130| 6 | 7.0 6 | 6.0 7 |65 5 15| 0 5 |75 4 [14.0 |0.30 [0.93 |0.34 0.33 10.21 |0.39 0.26 194 214 226
o| 166" | 19 22 15 12 FIE 6 [6.0 N 25 7| 2us T e N7 7 |80 EE F R ) 4 [14.0 |10.32 |0.93 |0.34 0.33 10.22 | 0.39 0.26 194 216 228
§ 180" | 20 23 16 12 6 |75 6 | 6.0 7 (125 | 7 [125 | 6 | 7.0 7 |80 7 |70 5 M1M5] 0 5 |75 4 [14.0 |0.32 [0.92 |0.33 0.33 10.22 | 0.39 0.26 194 218 230
197" | 21 24 16 12 FIE 7 |80 N 25 7| 2rs T e 7o 7l Mizes) ) F R Sl 7o) 4 [14.0 |10.32 |0.92 |0.33 0.35 10.24 | 0.39 0.26 194 220 232
5 212" | 22 25 17 12 6 |75 6 | 6.0 7 (125 | 7 [125 | 6 | 7.0 7 |80 7 |65 5 115] 0 5 |70 4 [14.0 |10.32 [0.92 |0.33 0.33 10.22 | 0.38 0.26 195 222 234
o| 228" | 23 26 i 12 FI) 7l W75 N 25 7| 2us T e N7 7l Mizes) EE F R Sl 7o) 4 [14.0 |10.32 |0.91 |0.33 0.35 10.24 | 0.38 0.26 195 224 236
§ 243" | 24 27 18 12 6 | 7.0 7 |80 7 [125 | 7 [125 | 6 | 6.5 7 |80 7 |65 5 M1M5] 0 5 |70 4 [14.0 |10.32 |0.91 |0.33 0.35 10.25 | 0.38 0.26 195 226 238
25'-10" | 25 28 18 12 FI) 7l W75 iz 25N 7 215l el nes 7l Mizes) EE F R S 4 [14.0 |10.32 [0.90 |0.33 0.35 |0.26 | 0.38 0.26 195 228 240
274" | 26 29 19 12 6 | 7.0 7 |80 7 [125 | 7 [125 | 6 | 6.5 7 |75 7 | 6.0 5 M1M5] 0 5 |70 4 [14.0 |10.32 |0.90 |0.33 0.35 10.25 | 0.37 0.25 196 230 242
281" | 27 29 19 12 FI) 7l W75 PRSI PEEE 7l 75 RN F ) R 4 [14.0 |10.32 |0.90 |0.33 0.35 10.25 [0.37 0.25 196 231 243
30-6" | 28 30 20 12 6 |70 7 175 7 125 ] 7 125 6 | 6.0 7 175 7 |60 5 [1M5] 0 5 [ 65 4 [14.0 |0.32 |0.89 |0.32 0.35 ]0.26 [0.37 0.25 196 233 245
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SECTION THRU BOX

NOTE: IF DESIGN FILL FALLS BETWEEN TABULATED FILLS, USE THE ADJACENT TABULATED FILL WHICH
YIELDS THE GREATER MEMBER THICKNESS. IF THE MEMBER THICKNESSES ARE EQUAL, USE
THE ADJACENT TABULATED FILL WHICH YIELDS THE GREATER AREA OF REINFORCEMENT.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS OUTSIDE THE RANGE OF
TABULATED FILLS.

ALL DIMENSIONS ARE IN inch UNLESS OTHERWISE SPECIFIED.

COEFFICIENTS: DIMENSIONS MARKED WITH C# OR K# ARE THE PRODUCT
OF THE COEFFICIENT AND ITS ASSOCIATED MULTIPLIER.

DESIGN FILL HEIGHT GIVEN IN THE TABLES IS THE HEIGHT FROM THE TOP OF THE
EARTH FILL OR ROADWAY TO THE TOP OF THE TOP SLAB.

ALL CULVERTS MEET STRENGTH REQUIREMENTS FOR MILITARY 24 kips TANDEM AXLE LOADING.

MISSOURI HIGHWAY AND TRANSPORTATION COMMISSION

CONCRETE DOUBLE BOX CULVERT
MEMBER SIZES AND REINFORCEMENT

(HS20 & HS20 MOD. LOADING)

DATE:

EFFECTIVE: 04-01-2002 703.45B

=
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Span (S)= 4.8 m

DESIGN MEMBER THICKNESSES HT (m)= 3.9 or 4.2
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier

TS BS 1. A1 Bars| J3 Bars A2 Bars| J4 Bars B2 Bars F Bars J4 J3 §=48m |HT=39m | HT=42m

(mm) | Thick | Thick. | Thick Size |[ctoc| Size |[ctoc Size |[ctoc| Size |[ctoc G1 | Size [ctoc| Size [ctoc| K3 C4 K2 Cc1 mm mm mm
200 | 300 | 350 | 275 22 [ 190 | 19 | 200 22 [170 | 19 | 190 300 | 16 | 300 | 13 | 350 |0.95 |0.38 0.22 [0.49 5075 4425 4725
| 700 3001[1325]| [275) 25 [200] 19 | 170 a8 200 18 1o 800 18 800 18 | 850 |0.85 031 0.22 |10.34 aung 4400 4700
é 1225 | 275 | 325 | 275 22 170 | 19 | 170 25 190 | 19 | 170 0 16 | 300 | 13 | 350 |0.95 |0.29 0.22 10.30 5075 4350 4675
a72511|12751[1325] [F2i75] 22 (170 19 | 160 aa 0808 1 0 a6 800 18 | 850 |0.88 021 022 028 B 4375 4675
2200 | 300 | 350 | 275 22 [170 | 22 | 210 25 1180 | 19 | 160 0 16 | 300 | 13 | 350 |0.95 |0.26 0.26 |10.28 5075 4425 4725
ol 150 35011375 215 22 (180 | 19 | 210 22 160 | 19 180 300 | 16 | 300 | 13 | 350 |0.94 0.38 0.23 |0.59 5075 4500 4800
o[ es0 | 350 | 350 | 275 25 | 180 | 19 | 180 25 | 190 | 19 | 160 300 | 16 | 300 | 13 | 350 [0.94 |0.31 0.23 [0.35 5075 4475 4775
| 1200 | 300 | 325 | 275 22 180 18 1o a8 01800 18 110 0 B 800 18 880 095 0.29 0.22 |10.30 5075 4400 4700
2| 1700 | 300 | 350 | 275 22 1160 | 19 | 160 25 1190 | 19 | 170 0 6 1300 | 13 | 350|0.95 |0.27 0.22 |0.28 5075 4425 4725
2200 | 300 | 375 | 275 28 180 22 | 200 48 (180 18 180 0 B 800 18 38680 095 020 0.26 |0.30 5075 4450 4750
2675 | 325 | 375 | 275 25 1200 | 22 | 190 25 | 170 | 22 | 200 0 6 1300 | 13 | 350|0.94 |0.27 0.26 |0.29 5075 4475 4775
3175 | 325 | 400 | 275 25 180 22 g a8 0000 22 200 0 B 800 18 880 0.94 0.20 0.26 |0.28 5075 4500 4800
3650 | 350 | 425 | 300 25 190 | 22 | 180 25 | 170 | 22 | 200 0 6 1300 | 13 | 350|0.94 |0.26 0.27 10.28 5100 4550 4850
ol 4125 | 375 | 450 | 300 25 180 22 180 a8 0000 22 200 0 B 800 18 880 093 0.25 027 0.30 5100 4600 4900
g| 4600 400 | 475 | 325 25 190 | 22 | 180 25 | 170 | 22 | 200 0 6 1300 | 13 | 350|0.93 |0.25 0.27 10.30 5125 4650 4950
| 5075 | 425 | 500 | 325 25 180 22 180 a8 060 22 200 0 B 800 18 880 092 0.25 027 029 8125 4650 5000
g 5575 | 425 | 500 | 350 25 190 | 22 | 180 25 | 160 | 22 | 200 0 6 1300 | 13 | 350|0.92 |0.25 0.27 10.30 5150 4700 5000
6050 | 450 | 525 | 350 25 180 22 | 180 a8 0060 22 180 0 B 200 18 880 092 0.25 026 029 150 4750 5050
5| 6525 | 475 | 550 | 375 25 180 | 22 | 180 25 | 160 | 22 | 200 0 6 1300 | 13 | 350|0.92 |0.25 0.28 10.29 5175 4800 5100
| 7000 | 500 | 575 | 375 251 InZol|i221l 80 sl 0 I8 280 13 | 800 08 L 02n Doy alin 4850 L
é 7475 | 525 | 600 | 375 25 | 170 | 22 | 170 29 1190 | 22 | 190 0 6 1240 | 13 | 350 |0.91 |0.24 0.28 10.29 5175 4900 5200
7950 | 550 | 625 | 400 20 22 e sl e 0 i s e 02s 028 5200 4950 5250
8425 | 575 | 650 | 400 25 [ 160 | 22 | 180 29 1190 | 22 | 190 0 6 1230 | 13 | 350 |0.90 |0.24 0.29 10.28 5200 5000 5300
8900 | 600 | 675 | 425 25 [ 160 | 22 | 180 sl e 0 e s L 2 D28 nean 5050 5350
9375 | 625 | 700 | 425 25 | 160 | 22 | 170 29 | 180 | 22 | 200 0 16 | 230 | 13 | 350 |0.90 |0.24 0.29 10.29 5225 5075 5375

SPAN(S)= 48 m

DESIGN MEMBER THICKNESSES HT (m)= 4.5 or 4.8
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier

TS BS TX A1 Bars| J3 Bars A2 Bars| J4 Bars B2 Bars F  Bars J4 J3 S=48m |HT=45m[HT=48m

(mm) | Thick | Thick. | Thick Size |ctoc| Size [ctoc Size |ctoc| Size [ctoc G1 | Size |ctoc| Size [ctoc| K3 C4 K2 Cc1 mm mm mm
200 300 | 350 | 300 22 [ 190 | 19 | 200 22 | 160 | 19 | 180 300 | 16 | 250 | 13 | 350 |0.95 |0.46 0.20 |0.59 5100 5025 5325
| 700 300 | 350 | 300 25 | 200 19 | 170 a0 180 08 180 o s 200 13 800 08s 0o 0.20 |0.41 5100 5000 ke
2| 1225 | 275 | 325 | 300 22 [180| 19 | 170 25 | 200 | 19 | 160 0 | 16 | 240 | 13 | 350 0.96 |0.34 0.19 |0.35 5100 4975 5275
1725 | 275 | 350 | 300 22 (180 ] 19 | 160 25 (190 ] 19 | 160 0 g 24011 13 | 350 096 052 s 092 5100 5000 5300
2200 | 300 | 375 | 300 22 [170 | 22 | 210 25 [180 | 22 | 190 0 16 1240 | 13 | 350 ]0.95 |0.32 0.23 10.31 5100 5025 5350
ol 150 350 | 400 | 300 22 | 180 | 19 | 200 25 (200 18 110 800 | 16 270 ] 18 | 8580 |0.95 0489 0.20 |0.59 5100 5100 5425
Q| 650 350 | 375 | 300 25 [ 190 | 19 | 170 25 190 | 19 | 160 300 | 16 | 260 | 13 | 350 |0.94 |0.38 0.20 |0.46 5100 5100 5400
@| 1200 | 300 | 350 | 300 22 [160 | 19 | 170 25 (190 ] 19 | 160 0 e e e s e 20 058 5100 5000 Lol
2{ 1700 | 300 | 350 | 300 22 [170 | 19 | 160 25 [180 | 22 | 210 0 6 | 240 | 13 | 350 |0.95 |0.34 0.20 |0.33 5100 5025 5325
2200 | 300 | 375 | 300 22 [ 160 | 22 | 200 25 (180 | 22 | 200 0 e e e e s e 28 05 5100 5050 oAl
2675 | 325 | 400 | 300 22 [170 | 22 | 190 25 [180 | 22 | 190 0 6 220 | 13 | 350 |0.95 |0.31 0.23 |0.32 5100 5100 5400
3175 | 325 | 425 | 325 22 (160 | 22 | 190 25]l[[n7ol|i221l 90 0 el e e e s e 28 05d 2120 giog L)
3650 | 350 | 425 | 325 22 [ 160 | 22 | 180 25 [ 170 | 22 | 180 0 6 1240 | 13 | 350 |0.95 |0.30 0.24 10.31 5125 5150 5450
4125 | 375 | 450 | 350 25 [200| 22 | 180 25]l|[n7ol|i221l 80 0 B A 1A g D 2 g2 05 2180 5200 5500
g| 4600 | 400 | 475 | 375 25 [200 | 22 | 190 25 [ 170 | 22 | 190 0 6 1270 | 13 | 350 |0.94 |0.29 0.24 10.33 5175 5250 5550
=| 5075 | 425 | 500 | 375 25 [ 190 | 22 | 180 ) 0 B 4 18 8nd D 2 o 05 5175 5300 5600
g 5575 | 425 | 525 | 400 25 | 200 | 22 | 190 25 [ 170 | 22 | 190 0 16 | 270 | 13 | 350 |0.93 |0.28 0.24 |10.33 5200 5300 5625
=| 6050 | 450 | 550 | 400 25 [ 190 | 22 | 180 25 [ 160 | 22 | 180 0 18 240 13 | 850 098 028 0ge 092 5200 et L
5| 6525 | 475 | 575 | 425 25 | 190 | 22 | 180 25 | 160 | 22 | 190 0 16 | 200 | 13 | 350 |0.93 |0.28 0.25 |0.32 5225 5400 5725
| 7000 | 500 | 600 | 425 25 | 180 | 22 | 170 25 | 160 | 22 | 180 0 16 220 18 | 850|092 028 0.25 |0.32 5225 5450 5775
g 7475 | 525 | 625 | 450 25 | 180 | 22 | 180 25 | 160 | 22 | 180 0 16 | 190 | 13 | 350 |0.92 |0.28 0.25 |0.32 5250 5500 5825
7950 | 550 | 625 | 450 2511 ol|221| 170 291 |IN9oli22] 170 0 8 210 18 | 880 082 028 02 032 genl moo0 Bl
8425 | 575 | 650 | 475 25 | 170 | 22 | 170 29 | 190 | 22 | 180 0 16 | 180 | 13 | 350 |0.91 |0.28 0.26 |0.32 5275 5600 5900
8900 | 600 | 675 | 475 251l 7ol 221l 70] 29lllnool 221l 70 0 G 2000 13 800 a8 e 2e 0at nein 5650 5950
9400 | 600 | 700 | 500 25 | 160 | 22 | 160 29 180 | 22 | 180 0 16 | 180 | 13 | 350 |0.91 |0.28 0.26 |10.32 5300 5675 5975
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PART SECTION THRU BOX FOR
MODIFIED J3 ALTERNATIVE
(B2 BAR NOT SHOWN FOR CLARITY)

IF DESIGN FILL FALLS BETWEEN TABULATED FILLS, USE THE ADJACENT TABULATED FILL WHICH
YIELDS THE GREATER MEMBER THICKNESS. IF THE MEMBER THICKNESSES ARE EQUAL, USE
THE ADJACENT TABULATED FILL WHICH YIELDS THE GREATER AREA OF REINFORCEMENT.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS OUTSIDE THE RANGE OF
TABULATED FILLS.

ALL DIMENSIONS ARE IN mm UNLESS OTHERWISE SPECIFIED.

COEFFICIENTS: DIMENSIONS MARKED WITH C# OR K# ARE THE PRODUCT
OF THE COEFFICIENT AND ITS ASSOCIATED MULTIPLIER.

DESIGN FILL HEIGHT GIVEN IN THE TABLES IS THE HEIGHT FROM THE TOP OF THE
EARTH FILL OR ROADWAY TO THE TOP OF THE TOP SLAB.

ALL CULVERTS MEET STRENGTH REQUIREMENTS FOR MILITARY 106 kN TANDEM AXLE LOADING.

AT CONTRACTOR'S OPTION, A MODIFIED J3 ALTERNATIVE MAY BE UTILIZED WHEN THE DISTANCE
BETWEEN THE ENDS OF J3 BARS AT TOP SLAB IS LESS THAN 600 mm. J3 BARS WITH
HORIZONTAL LENGTH L1 (Instead of C1) MUST BE USED, WHERE L1 IS EQUAL TO
450, 550, AND 700 mm FOR #13, #16, AND #19 BARS, RESPECTIVELY. ADDITIONAL P1 BAR
IS REQUIRED WITH THE MODIFIED J3 ALTERNATIVE AND MUST BE OF THE SAME SIZE AND
SPACING AS J3 BAR WITH A LENGTH EQUAL TO A1 BAR. NO ADDITIONAL PAYMENT
WILL BE MADE FOR THIS SUBSTITUTION.

MISSOURI HIGHWAY AND TRANSPORTATION COMMISSION

CONCRETE SINGLE BOX CULVERT
MEMBER SIZES AND REINFORCEMENT

(MS18 & MS18 MOD LOADING)

DATE: EFFECTIVE: 04-01-2002 M703.15C |1
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